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den Coal Company 


3000 ‘Ton Rheolaveur Coal Cleaning Plant Installed In 
Existing Anthracite Breaker Saves Its First Cost In 100 Days 
Let us send you details of this achievement. ‘ Also see article 
in this issue giving results of Rheolaveur washing coal for metal- 


lurgical purposes. “ We can show you how your profits can be 
increased by the Rheolaveur system of coal washing. 


NEw York OPFFIce, 120 BROADWAY \"ILKES-BARRE OFFICE, 911 COAL EXCHANGE BLDG. 
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Valves-Cou ingr-Ni 


MINING SPECIALTIES 
The World's Standard 


Knox Valves and Coup- 
lings verily are “Silent Sen- 


tinels. 


From their very inception 
they are educated to abhor 
the hiss of escaping steam or 


alr. 


Before they migrate to the 
four corners of the earth, they 
are fortified with a post- 


graduate course in’ Silence.” 


Their training is drilled and 
reamed and machined into 
them until the knowledge 
fairly radiates from them that 
where they are going Silence 
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Four track tipple and dry cleaning plant loading Egg. 
Stove, Mine Run and Slack, Berwind-White Coal Mining 
Company, Eureka Mine, No. 37, Windber, Pennsylvania 


Reduce the ash content in 


your fine sizes— 
Pennsylvania dry cleans coal 


400 tons of small sizes—under 314”— go through the Arms Dry 
Cleaning Plant of the Berwind-White Coal Mining Company 
every hour. 


Whether your market is among industrial or by-product plants, 
or in the domestic field, Arms Screening and Arms Cleaning is 
a strong sales argument. Arms Screens thoroughly separate the 
sizes. Arms Air Concentrators will automatically—mechani- 
cally—remove all free foreign matter and leave the coal dry. 


Arms equipment presents other advantages, such as small space 
requirements, low first cost, and low operation cost. These are 
well worth looking into and are fully described in Bulletins 74, 
75, 77, 86, which will be sent on request. 


ROBERTS AND SCHAEFER C 


EAGINEERS AND CONTRACTORS 


418 Oliver Building CHICA Box 570—514 Ninth Ave. 
PITTSBURGH, PA. GO.US A. HUNTINGTON, W. VA. 


MINE TIPPLES, MARCUS PICKING TABLE SCREENS, ARMS DRY CLEANING PLANTS, 
ROTARY CAR DUMPERS, CAR HANDLING EQUIPMENT 
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When Jeffrey . 
' | built its First Coal Cutter 
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% Cable Cars and 
7 Whiskers 


| HISKERED men, cable cars, cobble stone 
| streets, and four story skyscrapers—that’s the 
picture of the days back in the seventies, when Jeffrey 
was building its first coal cutter. 


That first Jeffrey coal cutter was the forerunner of a 
half century of industrial progress unequalled in his- 
a tory. Today, practically every basic industry is de- 
pendent on coal production. 


: ee pers What the thousands of Jeffrey coal cutters built during 
| pails science the last half century have meant to industry is reflected 


in the rapid growth of coal production from an output 
of thirty-five million tons of bituminous coal in 1877 to 


—— an annual production of nearly six-hundred million 
tons today. 
Modern Jeffrey coal mining equipment is complete 
C. from face to tipple. If you haven’t a copy of our Coal 
a Mining Catalog No. 386-B, write-for one today. 


f The Jeffrey Manufacturing Co. 
| 958-99 North Fourth Street 
Columbus, Ohio 


YEARS OF SERVICE TO INDUSTRY 
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Long Face Mining with the Conveyor-Loaq 


A Better Grade of 


The Jeffrey 44-B 
Conveyor Loader 


The photograph above shows the 44-B Conveyor-Loader advanced in an 
ir-egular outline te follow the contour of the shot coal. 


At the right the Conveyor-Leader is discharging to a 47-A Sectional- 
Conveyor. 


Operating in a 3 Fcot Vein 


These diagrams illustrate how 

UNDERCUT TERE COMEVOR LOADER COVVEYOR LOADER in a 3-foot and 6-foot vein. The 
Operating in a 6 Foot Vein space between the coal and posts 
T it is from 5 to 6 feet. A Longwall 


Machine does the undercutting 


72 and the Conveyor - Loader is 


placed directly behind it. 


UNDERCUT TER? COWVEYOR LOADER COWEYOR LOADE; 
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Means— 


al at a Lower Cost 


N a long face having a free end less powder is 
@) required to shoot coal than is necessary for a 
short face that is tight at both ends. There is less 
shattering of the coal, resulting in a better grade of 


large lumps. 


To secure the greatest return from concentrated 
working, the coal should be loaded out quickly. 
This is best accomplished by means of a conveyor 
that remains close to the face, thus permitting close 
timbering which eliminates the uncertainties of 


roof control. 


Being narrower than any other device available 
for loading out coal, the Jeffrey 44-B Conveyor- 
Loader meets these requirements, but further than 
this, it is so constructed that it will not be damaged 
by any reasonable fall of coal, rock or slate. The 
rock can be conveyed away immediately and the 
conveyor is again ready to load out the coal. 


The Conveyor-Loader will load out over half of 

Coal can be shot 
After the coal, which 
fails on the conveyor, has been loaded out the con- 


the coal without shoveling. 


directly onto the conveyor. 


veyor can be moved forward, making it unneces- 
sary to carry that portion of the coal which must 
be shoveled. Large lumps can be rolled on with- 
out lifting them. 
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Its flexible design permits the conveyor to follow 
closely the irregular contour of the shot coal. 


This machine cannot be overloaded. It posi- 
tively carries away all coal at as fast a rate as it can 
be loaded onto the conveyor. 


The Conveyor-Loader carries the coal to a 47-A 
Sectional Conveyor which, in turn, empties into a 
train of cars on the entry. 


Use of the Conveyor-Loader results in a 
reduction of the cost per ton in two ways: 


First—Direct cost of labor to cut, drill, load, and 
convey the coal is reduced by increasing the aver- 
age output per man. This saving is considerable 
even after making ample allowance for deprecia- 
tion, maintenance, and interest on investment. 


A very substantial saving is also made in general 
maintenance cost. The actual working area is cut 
to a small fraction of that required in ordinary 
room and pillar systems for the same tonnage. This 
reduces the cost of ventilation, drainage, trackage, 
keeping haulage ways open, timbering inspection 
and other items of overhead cost. 


We will be glad to send you further information, 
or if you desire a Jeffrey Sales Engineer will go 
over your mine with you to determine your pos- 
sible savings with the Conveyor-Loader. 


Other Jeffrey Equipment for Concentrated Mining is shown on the next page 
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Other Jeffrey Equipments for 
Concentrated Mining 


The Shortwaloader—For use in room or entry. Cuts, loads, and Sectional Conveyor—Carries coal from Shortwaloader to a fixed 
conveys. Stays right on the job until room or entry is worked out. mine in . ft. 

sections to follow steady advance of mining machine. In long face 
Operates continuously, except during shooting. In the above illus- mining coal is received from Conveyor-Loader and carried to cars 


tration the machine is shown ready to load across face. on entry. 


Portable Conveyors—for service between Shortwaloader and Sec- 


tional Conveyor when drawing rib or working in wide rooms, also Pit Car Loader—for rooms where delays due to taking down top 
used as face conveyor for hand loading. Built in two types: Belt rock, etc., make use of a more complete system of loading machines 
Construction for hand loading and Chain Construction for machine and conveyors impractical. Three times as much coal can be loaded 
or hand loading. with this machine as by shoveling direct to cars. 


Catalog No. 425-A completely describes these Jeffrey Equipments for Concentrated Mining 


The Jeffrey Manufacturing Company 
958-99 North Fourth St., Columbus, Ohio 


New York Pittsburgh Charleston, W. Va. Denver Birmingham 
Philadelphia Scranton, Pa. Chicago Salt Lake City Montreal, Canada 
Sales and Service Stations 
Pittsburgh.......... ..600 Second Avenue Winchester, Ky............ 122 N. Main St. Terre Haute, Ind.........319 Cherry Street 
Gat Lake 153 W. Second South Street Birmingham SOUth 20th Street 


Combination Cutter 
and Loader 
Drills 
Conveyor-Loader 
Sectional Conveyor 
Pit Car Loaders 
Locomotives 


5O YEARS OF SERVICE TO INDUSTRY 


EF FREY 
J Tipple Equipment 
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P If You Had 


a Man who 
could wield a 
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Weill— 


Just such a Giant 
Man is the 
Goodman 


putting a half ton (coal) Hydrau IC 
into a mine car every few Power 


seconds, all day long— 


Shovel 
What would 


such a man 


be worth to Load 


your 
2. Scoop Thrust 
ace Forward as 
to pick up 
its load 
3. Swung over 
the mine car A Powerful, 
Fast, 

Well-Proved 
aded Loader 


The thorough mine inspection 
always made before a Power 
Shovel is sold is one reason why 
every loader of this type in- 
stalled is in operation and mak- 
ing money for the purchaser. 


OODMAN 
G Locomotives - Loaders - Coal Cutters 


PITTSBURGH CHARLESTON, W.VA.-NUNTINGTON, W.VA- CINCINNATI BIRMINGHAM - ST.LOUIS - DENVER - PRICE UTAH 


Cent . Ejector Pushes 
the Load from 


rry Street Scoop to Car 
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(~A new but a proven correct principle) 


CRUSHER 


If a uniform size is wanted for rod or ball mill feed or leaching 
~~ you should know the reasons for the CONE and 


—why the CONE has the greatest capacity ! —why the CONE is proof against tramp iron! 

—why the CONE produces a uniform product! —why the CONE crushes with a wet or dry process! 

—why the CONE is easily adjusted for differ: | —why the CONE manganese parts wear evenly ! 
ent size product while crushing ! —why the CONE is more economical to operate! 


All of this, and more, is told in our NEW catalog — write for a copy today. 


SYMONS BROTHERS 


1462 STANLEY AVENUE 111 W. WASHINGTON ST. 
LOS ANGELES (HOLLYWOOD) CHICAGO, 
CALIF. 
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The CONE is a new but a proven correct 
crushing principle—and in the CONE 
Crusher is combined, in one machine, the 
advantages of both the Symons Horizontal 
and Vertical Disc Crusher. 


7 
J 


The large ratio of reduction of the Hori- 
zontal, the fine, uniform product of the 
Vertical, and the capacity of both are 
points of advantage recognized by hun- 
dreds of users. 


| 


The long heavy springs that hold the bowl 
rigidly in position, when crushing, are 
flexible enough to allow the bowl to raise 
the full movement of the head when 
tramp iron or other non-crushable ma- 
terial enters the crushing cavity. 


All bearings automatically lubricated at 
the rate of several gallons per minute. 


The shape of the outer bowl and 
long gyration of the conical head 
allow timing against gravity. 


The closed side of the crusher 
regulates the maximum size of 
the product. 


1g 


51 EAST 42nd STREET 
NEW YORK, 
N. Y. 
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ASK IF WE CAN SAVE YOU MONEY 


Hercules Explosives are used in most of the mining 
and quarrying districts of the United States. The regu- 
lar grades are recognized as standard equipment. The 
special grades have been the means of reducing ex- 
plosives costs for many operators who have given them a trial. 


If you have not already determined whether one of the 
Hercules Special Dynamites—No.1 and No.2 for open work 
and No. 3 for underground—are adapted for your work, we 
recommend an examination of your blasting operations. 
Where these special powders are suitable they show an appre- 
ciable saving for the user. Perhaps the proper one of them 
can do so for you. 


The same thing can be said of Hercoblasting, a method 
for shooting black powder in column loads with Cordeau 
Bickford, in welldrill holes that often saves as high as thirty 
percent on explosives costs in open-pits and quarries. 


We are gradually adding new names to the long list of com- 
panies that are increasing their profits through savings 
brought about by Hercules service, or Hercules explosives, 
or both. 


Naturally we extend our service first to those who ask for it. 
It will cost you nothing to ask, and it may prove to be a prot- 
itable request, 


HERCULES POWDER,COMPANY 


(INCORPORATED) 
“Dynamite—Permissible Explosives—Blasting “Powder—Blasting Supplies 
934 King Street Wilmington, Delaware 


ALLENTOW PA Sales Offices : POTTSV} ILLE, PA. 
BIRMINGHA IS 
BUFFALO PA SALT LAKE CITY 
CHATTANOOGA HUNTINGTON, W. VA. NORRISTOWN, SAN FRANCISCO 
CHICAGO JOPLIN, MO. PITTSBURG, KAN. WILKES-BARRE 
DENVER LOS ANGELES PITTSBURGH 
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THE EXPLOSIVES ENGINEER— 
FORERUNNER OF PROGRESS 


The title of this advertisement is also the title of a motion picture 
film that illustrates the part played by men who move materials with 
explosives inthe great ind ustrial undertakings of our times. Itshows 
how engineering methods have transformed blasting from an un- 
certain, hit-or-miss operation into a science based on mathematical 
calculations. It illustrates the opportunities in this newest branch of the en- 
gineering profession. 

More than this: it takes you behind the scenes in the great testing laboratories 
maintained by the United States Bureau of Mines and by oneof the largest manu- 
facturers of explosives, and shows you the exacting care with which explosives 
are tested in order that the tools of the explosives engineer may be as depend- 
able as his figures. 


“The Explosives Engineer—Forerunner of Progress” is contributed to the 


tv 


a cause of industrial education. Together with another new Hercules film it will 
provide an evening of dramatic and instructive entertainment. 
j The other new film dispels the mystery that has heretofore surrounded the 


manufacture of electric blasting caps. This film clearly shows the manufacture 
and features of the Hercules Electric Blasting Cap. It illustrates the marked 
y advantages of the larger diameter cap shell, adequate water-proofing, and plat- 
| inum bridge. 
Upon request, either or both of these films will be loaned without charge. 
i- Please let us know the date on which you wish to make your showing and we 
shall forward one or both, prepaid. Kindly use the coupon. 


S, HERCULES POWDER, COMPANY 

(INCORPORATED) 
Dynamite—Permissible Explosives—Blasting Powder—Blasting Supplies 
it 934 KING ST. WILMINGTON, DELAWARE 
ALLENTOWN, PA. Sales Offices POTTSVILLE, PA. 

BIRMINGHAM DULUTH LOUISVILLE ST. LOUIS 
BUFFALO HAZLETON, PA. NEW YORK CITY SALT LAKE CITY 

)G CHATTANOOGA HUNTINGTON, W. VA NORRISTOWN, PA. SAN FRANCISCO 
CHICAGO JOPLIN. MO PITTSBURG, KAN. WILKES-BARRE 
DENVER LOS ANGELES PITTSBURGH WILMINGTON, DEL. 


HERCULES POWDER COMPANY, 
934 King Street, Wilmington, Delaware 
1 should like to show your film (or films 
| “The Explosives Engineer—Forerunner of Progress.” 
| “The Manufacture of Electric Blasting Caps.” 
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800 Timken-Equipped Cars 
Jor Pittsburgh Terminal No.8 Mine 
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The 
Greatest Makers 


—The Greatest 


Users 


4+ WARDEN MINE 


24-28 


Tapered 
Roller 


TIMKE 


From Face to Railroad 
on Timken Bearings 


Tapered 
Roller 
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| The All-Timken Policy 
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The most highly developed designs of all 
good mine car makers provide for the 
use of Timken Tapered Roller Bearings. 


The most highly developed properties of 
great operators in every field are largely 
or wholly on a Timken-equipped basis. 


The rising preference for Timken Bearings 
is today one of the outstanding factors 
in progressive mining engineering. 


Timken Tapered Roller Bearings are uni- 
versally specified because they are more than 
anti-friction bearings. Their easy-starting, 
 easy-rolling properties save labor, power, 
and lubricant. But their inherent thrust 


capacity, POSITIVELY ALIGNED ROLLS 
and Timken-made steel also add load 
capacity and matchless endurance. 


Without auxiliary parts, or any moving 
contact with axle or bore surfaces, the 
entirely self-contained Timken Bearing 
carries all stresses, from all directions, 
with equal facility. Most readily enclosed, 
compact mountings are possible, adding 
economy and refinement of construction 
to improved low-cost operation. 


Such betterments follow Timkens not 
only into mine cars, but also into all forms 
of conveyors, motors, hoists and other 
equipment, sponsored by leading makers. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


| BEARINGS 
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For long life 


| 3 point suspension 


HE 3-point Suspension feature of the 

Vulcan Trolley and Storage Battery Lo- 
comotives eases the shocks, decreases wear to 
the irreducible minimum, cuts maintenance 
and does away with the usual danger of 
derailments. 
It’s this same feature which has done so much 
to make possible the 30- and 40-year service 
records of the Vulcan Steam Locomotive. 


VULCAN 


STEAM 
GASOLINE 
ELECTRIC 


LOCOMOTIVES 


This 3-point Suspension of the entire chassis is an exclusive 
feature of the Vulcan Electric Locomotive. One pair of 
The other 
pair of springs is held by hangers and an equalizing bar 


springs supports the frame through hangers. 


extending across the machine and supported in the center. 
By means of this arrangement shocks are absorbed. the 
weight is evenly distributed and the locomotive runs smoothly 
over any ordinary inequalities of track. 

Get in touch with us so that we can explain in 
detail about the Vulcan 3-point and what it 
will do to solve your locomotive problem. 
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THE COLODER 


Delivers its high tonnage reliably. This 
has been proven in the loading of mil- 
lions of tons of coal. This reliability 
insures all of the many benefits obtain- 
able with mechanical mining—minimum 
cost per ton—minimum working area 
—minimum timber cost—better working 
conditions — rapid development — high 
tonnage per man. 


Our Mining E ngineering Department will 
gladly examine your mining conditions. 


SEND For A BULLETIN 


THE COLODER COMPANY, Inc. 


568 NORTH FOURTH STREET COLUMBUS, it U.S.A. 
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UME METHODS“ SUHAPING LOADING and HAULING 


Revolutionized by TUTTLE TUGGER HOISTS 


“Slushing” Saves 50% of the Costs 
Muck and Tram Mechanically 


Hand mucking or shovelling consumes 35% to 45% of the 
total mine working time. 


“Little Tugger Slushing’’ has been successfully applied in 
practically every method of modern mining without any change 
in the original mine layout and with appreciable savings in 
mucking and loading time. 


However, if in planning the layout for a new level, arrange- 
ments are made to take the greatest advantage of *‘ Little Tugger 
Slushing,’’ the latter can be counted on to reduce the time to 
from one-half to one-fourth the time consumed by hand shovel- 
ling methods and with a corresponding reduction in labor. 


INGERSOLL~RAND COMPANY~11 BROADWAY, NEW YORK CITY. 
Offices in all principal domest:c and foreign cities. 
FOR CANADA REFER-CANADIAN INGERSOLL RAND CO. LIMITED, 260 ST.JAMES STREET, MONTREAL, QUEBEC. 


Ingersoll-Rand 


6-H ‘‘ Little Tugger ’’ Hoist 


From prebistoric days until within the last few 
years no great improvement was made in that 
important mayor mining operation of mucking and 
loading. 


The necessity for lower costs and greater produc- 
tion has finally and definitely replaced band 
shovelling by ‘Little Tugger Slushing’’ in many 
mines throughout the world. 


Request Bulletin No. 4056 
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Electrification— 


the first essential in cutting 
your coal “manufacturing” costs 


Today’s high wages, mining costs 
and keen competition severely 
handicap mining companies who 
continue their inefficient coal 
“manufacturing” methods. 


Electrification is the first essential 
in cutting your coal-preparation 
costs. Motor drive your conveyors, 
crushers, jigs, shakers as well as 
your pumps. 


G-E Motors are built especially for 
this type of work—impervious to 
coal dust, moisture and acid water. 
Their sturdy, balanced mechanical 
and electrical construction makes 
them exceptionally trouble-free— 
and unfailing. 


G-E engineers, trained in the field, 
will gladly help you select the sizes 
and types of motors your tipples or 
ciancliabaalintiiiiisiaad, breakers require. Ask your nearest 
ment for all phases of coal mine G-E sales office for this service. 


electrification. Consider G-E 
apparatus whenever your re- 
quirements are electrical—for 
G-E installations pay you as 
surely as good investment 
bonds. Your nearest G-E office 
has coal mine specialists always 
at your service. 


at 


nd 


GENERAL ELECTRIC 


SENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y¥. SALES OFFICES IN ALL LARGE CITIES 
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BACK OF A NAME 


“Ship one ton of Union Carbide.” always zealous that 
Union Carbide 


quality be main- 
tained. They know 

This is because they know that the control laboratories in 
that Union Carbide is always — every carbide works never relax 
the same—a quality product, their watch. They know that 
the world’s standard. They for nearly thirty years Union 
know that the great central Carbide quality has always 
laboratory is forever vigilant, been faithfully maintained. 


So say hundreds of customers. Not “calcium car- 
bide.” Not “carbide.” But always“Union Carbide.” 


UNION CARBIDE SALES COMPANY 


Unit of Union Carbide and Carbon Corporation 


Carbide & Carbon Building, 30 East 42d Street, New York 
Peoples Gas Building, Chicago, Ill. Adam Grant Building, San Francisco, Cal. 


UNION CARBIDE WAREHOUSES IN 180 CITIES 
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Blue Center Steel Wire Rope 


| Roebling Blue Center Steel Wire 


| Rope is the ultimate choice of discrimi- 


| 
| nating buyers for every purpose for which 


| 
| wire rope is used 
Catalog A-500 
| John A. Roebling’s Sons Company 


Trenton, N. J. 
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Coss, Commayyy ‘Please 


me COMRMICK BUILDING 


(a) 
January 24 
awe 


Standardization Division 
Americen Mining Congress 
Mashington,D. C. 


Gentlemen: 


This will acknowledge the receipt of a copy 

| of American Standard showing safety rules for 
| installing and using electrical eyuipment in 
| coal mines, for inclusion in the American 
Mining Congress Handbook. 


Please accept my thanks for this information 


( which is of considerable.value. 
Very truly yours, 
ssistant Gene 


ral Manager 


The O’Gara Coal Company, operating 
nine mines in Saline County, Illinois, 
and employing 3,000 men, has a daily 
output capacity of over 19,000 tons. 
Their mining equipment includes 
chain, breast, over cutter and short 


wall machines, and trolley and stor- Cecil W. Smith 
Assistant General Manager 


age battery type locomotives. Below 
are three views of the plant, tipple 
and loading equipment at No.10 mine. 


Mine No, 10—Capacity, 2.000 Tons of “Sahara” Coal Daily 
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sejaccept my thanks for this 


information which is of | 
considerable value’’ 


Chis Hand 


up-to-date as 


OOR 


ETTERS such as this are coming from the practical and 


conservative men who are directing operations in all the 
coal mining fields of the country. They indicate by their 
approval of the Handbook of Standard and Approved Coal 
Mining Practice the value that is put upon this movement for 
reducing costs and improving efficiency. 


In this handy and helpful book are authoritatively correlated, 
in practical working form, the findings of the nation-wide 
movement for standardization of coal mining methods, practice 


and equipment. 


SUBJECTS COVERED IN THE 
HANDBOOK 
IMPORTANT SUBJECTS TREATED 
in the Handbook of Standard and Ap- 
proved American Coal Mining Practice 
include: basic rules safeguarding elec 
tricity in mines; electric tipple equip- 
ment; underground stations (all phases 
of automatic control of mine equip- 
ment); trolley and storage battery type 
locemotives; mine tracks, signals, and 
switches, including track gauge, turn- 
ovts. frogs and switches; mine cars; 
mine fans; airways and shafts ani 
beester fans; wire rope, ladders, and 
miscellaneous coal handling equipment; 
cumps for development work, permanent 
pumping stations, natural drainage, and 
effect of mine water on equipment; 
‘eading machines, belt, chain and shak- 
ing conveyors, installing and operating 
cutting and leading equipment; general 
mine timbering, preservation of timbers, 

and use of concrete and steel. 


is pocket size, loose-leaf, and will be kept 
recommendations are approved. Its 


price 1s 


$3. This includes a subscription to The Mining Congress 


Journal. Fo 
Mining Congress 


r further information, address The American 


HANDBO 
STAND‘ 
AMERICAN 


METHODS-PRA 


STANDARDIZATION DIVISION, 
The American Mining Congress, 
841 Munsey Building, Washington, D. C. 


Handbook of Standard and Approved American Coal Mining Methods, 
Practice Equipment—each order to include a subscription to The Mining 
Congress Journal. 


= 
| 
‘ 
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TYPE “B” CRUSHING ROLLS | 


| 
| 
| 
FOUR 
SIZES 
Meet the Most 
| Exacting 
| Demands as i 
| to Duty, 
| Efficiency and 
| Reliable Service 
| ALLIS-CHALMERS MANUFACTURING COMPANY 
MILWAUKEE, WISCONSIN. U.S.A. | 


O S~ FANS are 
engineered and built to force a never 

eS Sleady fort and security that means im- 

_ proved morale, lower labor turnover, 
CHM increased output, and _ decreased 
costs. 
Ld 


No matter where you may be 


failing supply of air to the working 
faces—-to create that feeling of com- 


in the coal regions, there is a 


Robinson Fan operation 
near you. During more than 
30 years Robinson installations 
have been making friends for 
us and building up additional 
sales. Tell us your ventilation 
requirements and we shall be 


glad to make recommendations 
without obligation on your part. Robinson Fan Installation 


blower, typical of the Rebin- Youngstown Sheet Be gee Brierhill Mine 


son Fan Equipment available 
to meet every mine ventila- 
tion need. Well balanced, 
long lasting; arranged to 
discharge at any angle. Dis- 


RO B S O N 


charge nozzle, intake seal 
WRITE FOR CATALOGUE zevienorie VEN CO. PENNSYLVANIA 


| 

me 
| | 
| | 
| | 
| 
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ack to Byers! 


Where wrought iron 
displaced steel | 


N a large metropolitan 


power station, pipe cated in industrial and 
failures within a short span _ power plants in almost every / 
f 
of years became very an- part of the country. Speci- | fF 
noying. Inv estigation re- fic instances are constantly fj 
vealed the fact moe it was called to our attention. 
Hence a distinct trend to- 
on this company built : 
When pany pul’ 2 wards wrought iron is ob- ¥ 
new station, their engineers 
; served in all places where 5 
saw to it that genuine 
P ; corrosion is a factor, and 
wrought iron was installed h -al 
where pipe materials are 
for many purposes where 
ordinary pipe was once sup- chosen with due regard to the 
posed to be satisfactory. heavy cost of pipe failures. 
Distributors in All Jobbing Centers 
A. M. BYERS COMPANY pet 
Established 1864 Pittsburgh, Pa. 
New York Detroit Philadelphia Boston Los Angeles A cee 
St. Louis Tulsa Houston Chicago Jacksonville 
Cleveland Cincinnati Rochester Birmingham 


This experience is dupli- 


927 25 
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| Vj 
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| 
| 
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— E WROUGHT IRON 


—SPEED with LOW COST 


The DUCK BILL 


= 


THE MINING CONGRESS JOURNAL March, 1927 


Automatic 
Loading Attachment 


in combination with 
Conveyor 


for Development Work 


EMARKABLE speed and production in 

development work are attained with the 
Duck Bill attachment to the Eickhoff con- 
veyor. No other loading device can boast 
such simplicity of construction, or such econ- 
omy in operation. The Duck Bill practically 
eliminates hand loading. It is sturdy, easily 
portable, and needs no independent power. 
Being attached to the conveyor proper, the 
Duck Bill converts the Eickhoff into the most 
efficient “self feeding” conveyor on the 
market, yet costs only a twentieth the price 
of an ordinary loading machine. 


ASK FOR BOOKLET 559 


Sole American Agents: 


CONVEYOR SALES CO., Inc. 
299 Broadway, New York, N. Y. 


SALES REPRESENTATIVES IN 


SCRANTON, PA. CHICAGO, ILL. 
PITTSBURGH, PA. SALT LAKE CITY, UTAH. KNOXVILLE, TENN. 


BIRMINGHAM, ALA. 


- 
~.% 
bs ne { 
Duckbill ® 4 ‘ 4 
> 
{ 
i 
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PERILAPS NO MORE difficult problem has ever been 
before any previous four states’ joint bituminous wage 
seale conference than that 
which has been under consid- 
eration by the recent Miami 
conference —a_ problem of 
increasing difficulty measured 
by the gradual decline of coal 
production in Illinois, In- 
diana, Ohio and Western 
Pennsylvania and the rapidly inereasing production of 
the coal fields south of the Ohio River. 

At one time these four states produced the greater 


REFUSE 
TO 
ARBITRATE 


part of the bituminous coal consumed in the United 
States. 
The development of the southern fields naturally 


divided these markets. An uneontrolled wage scale has 
made possible a lower production cost and southern 
production has nearly absorbed the domestic markets. 
The present controversy, therefore, is a life and death 
struggle on the part of the operators in the central 
competitive field. They realize that three years under 
the Jacksonville wage seale agreement has reduced their 
production to about one-third its previous record and 
they believe that to grant a two-year extension of that 
seale will practically put them out of business. The 
great overproduction capacity of the nation is being 
rapidly augmented in the southern field and the oper- 
ators fully believe that another two years under the 
Jacksonville scale will see such further increase in the 
production capacity of the southern field as will enable 
it to furnish all the coal that can be consumed by the 
nation. Distance from markets might seem a handicap 
but this has been practically overcome by lower wage 
seales and by lower production costs resulting from more 
continuous operation. The operators of the northern 
field ask the United Mine workers to join them in an 
effort to regain the lost markets and to make possible 
something like their old time production and offer to 
submit the question to an arbitration board consisting 
of four miners and four operators to be selected by 
miners and operators, and three arbitrators to be chosen 
by the eight operators and miners if able to choose, and 
by the Chief Justice of the United States Supreme Court 
if the miners and operators are unable to agree. 

The miners refuse to arbitrate and insist upon a re 
newal of the present seale although admitting that the 
past three years have been years of small production 
and limited employment. 

The operators believe that the acceptance of their pro 
posal is absolutely necessary to enable them to furnish 
employment to any large part of the men who depend 
upon the industry. 

The miners feel that any present reduction in wages 
will be permanent and that to permanently accept a 
wage based upon an agreed percentage above the non 
tnion wage would mean a continuous competition toward 
a lower wage seale. 

_ The operators insist that just as soon as actual compe- 
tition has been established that the southern field will 
find that lowering wages brings no advantage and that 


increasing wages .brings no competitive disadvantage 
and will yield to that better business principle which 
pays the best possible wage which competitive conditions 
will permit. 

This was the issue considered and upon which no 
agreement was reached. 


THE CENTRAL competitive field of the bituminous 
coal industry is in the midst of a gigantic effort to find 
a solution of its problems. A 
recent communication from 
Mr. Mark W. Potter, to the 
Manufacturers Reeord, pur- 
ports to have discovered the 
solution. If, as Mr. Potter 
points out, ‘‘All of the so- 
called problems of the bitumi- 
nous coal industry ean be solved, all deserving interests 
can be served and consumers can be saved hundreds of 
millions of dollars a year almost by the stroke of a pen”’ 
surely a struggling industry should grasp so simple a 
remedy. 


“MARK W. 
POTTER 
ON COAL” 


On another page in this issue will be found the basic 
principles of this plan which is said to furnish a solu- 
tion to a greatly perplexed and harrassed industry. 

Such a statement from a man of Mr. Potter’s vast 
‘Xperience and recognized ability can not fail to com- 
mand publie attention. Nevertheless it is difficult: for 
us to apply it to the coal industry. 

His suggestion hinges largely upon proper ear distri- 
bution. From at least our standpoint it would seem 
that Mr. Potter believes that the coal business of the four 
Indiana, Illinois, Ohio and Western Pennsyl- 
vania, should be permanently sacrificed, and that ‘‘by a 
stroke of a pen’’ the property rights not only of the 
operators in the central competitive field, but of the 
owners of all surplus mines in other fields which have 
not yet been developed to the point of highest efficiency, 
should be confiscated. 

So far as we have been able to learn there has been 
an abundance of idle ears in the central field at all times 
during the past three years; and we have heard no com- 
plaint of ear shortages in the southern field; in facet, it 
is our belief that every consumer of coal in the United 
States has been able to exercise his right to purchase 
coal when and from whom he pleased, and without any 
consideration of the problem of ear distribution. 

But in spite of these obvious facts, and Mr. Potter’s 
contention, the coal problem still exists, and most cer- 
tainly it is not confined to the central competitive field. 

The coal problem can not be settled by ‘‘a stroke of 
the pen’’; it certainly can not be settled by any plan 
which spells ruin to any large minority. Any solution 
of the coal problem must take into consideration the 
potent faet that all coal for this and future generations 
is now in existence and available for immediate produc- 
tion. Coal’s problems can only be solved through the 
cooperation of all owners of commercially possible pro- 
duetion upon a basis which reeognizes values present 
and remote. 


states, 
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THE SECOND annual Southern Industrial Confer- 
ence has been called to meet at the Tutwiler Hotel, Bir- 
mingham, Ala., March 21 and 
22, 1927. 

The very effective and suc- 
cessful meeting held at Mem- 
a phis last year justifies the 
CONFERENCE hope that the discussions at 
— Birmingham will mark an- 

other step in the further 
progress of the South toward a full realization of the 
benefits of its immense mineral possibilities. 

Concrete illustrations of the benefits of this work, as 
evidenced by new industrial plants now in operation as 
well as by negotiations in progress for the establishment 
of other new industrial activities ; a review of the new re- 
sources which the year’s work has developed and the pos- 
sibilities of large industrial enterprises based thereon, 
and a general discussion of the means of further bene- 
fitting the South, will constitute the principal subjects 
for discussion. 

We quote from a letter from one of the most aggressive 
and capable industrial departments of a great southern 
‘ailroad as follows: 


A SOUTHERN 


‘Undoubtedly the thing most needed to accom- 
plish the end (the development of minerals in the 
South) is complete information as to the resources, 
the deposits and the practical uses of the materials. 
This means field work, research, laboratory and 
plant tests.’’ 


We fully agree with this suggestion, but the thing 
which we are sure the gentleman had in mind as being 
more important still is the diffusion of this information 
to possible investors who know how and have the money 
with which to develop industrial enterprises. 

The conference will be open to all who have the in- 
terest of the South at heart and who are willing to do 
their part in cooperation with others in the South-wide 
effort for a higher and better development. 


FILIBUSTERS, LACK OF QUORUMS in the Sen- 
ate, and efforts of various minority groups and coali- 
tions to delay, prevent, or 

- otherwise interfere with the 


THE SHORT disposition of pending legis 

SESSION OF lation, marks the end of the 
69th Congress. 

CONGRESS 


It appears that the Swing- 

Johnson Boulder Dam Bill 

will be caught in the final 

jam; that the Muscle Shoals bills already are doomed ; 

and that practically all bills except those carrying nec 
essary appropriations will fall by the wayside. 

Before the opening of the short session in December, 
business men and their organizations had hopes that it 
would be possible to take up the matter of reducing cor- 
poration income taxes. The large surplus in the Treas- 
ury justified this hope, and tax relief for corporations 
was and is supported by public sentiment throughout 
the country. But Congress turned a deaf ear to every 
proposal and plea. 

The MeNary-Haugen farm relief bill is probably the 
most important measure that has passed. The President 
has vetoed this bill on the ground that it is too costly, 
uneconomic, unconstitutional, and fails to provide a sat- 
isfactory solution of the situation in the agricultural 
industry. 

The general opinion seems to prevail that the adjourn- 
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ment of the 69th Congress will be a welcome event; that 
the country needs a rest from the agitation that em- 
anates from within and without Congress, the clouds 
of suspicion that rise out of the maze of charges and 
eountercharges concerning the merits of this or that 
measure, the validity of certain elections, and the econ- 
duct of the administrative departments. 

The political lineup in both Houses, during this ses- 
sion, has been uncertain. If the majority of both Houses 
of the next Congress divide on important questions as 
they have in this session, there is no way of predicting 
what may happen. The policy of economy of the pres- 
ent administration may be thrown to the four winds, 
It is fortunate for the country that the present session 
was too short for the consideration of all the uneconomie 
and expensive proposals introduced, which were de- 
signed to place the Government in business in competi- 
tion with private enterprise. 


IN THE DAYS when Mark Twain defined a mine as 
‘fa hole in the ground, with a liar on top,’’ only the 
cleanest and best seams of 
coal were operated and prep- —_ = 
aration concerned itself only QUALITY 
with sizing the product. 


vs. 
As consumption has _in- 
creased, and it has become QUANTITY 
necessary to mine thinner  — — 


and dirtier veins, a higher 
percentage of ash-bearing material finds it way into the 
eoal which pours in continuous stream over the tipple. 
Mechanical production also adds to the undesired in- 
crement in that it preeludes any substantial hand-clean- 
ing by human element. 

The first advance in preparation was the installation 
of picking tables, where all the coal in rapid agitation 
must pass in review before lines of men and boys whose 
duty lay in removing the obviously large pieces of slate 
or rock as they went by. This method, helpful as it 
was, left all the small pieces as well as the impurities in 
the slack coal, to add to the non-combustible content. 

To overcome this difficulty, the attention of the lead- 
ing coal producers of the United States has been di- 
rected for many years toward processes, both wet and 
dry, which at minimum cost and high efficiency, would 
vield a product of minimum ash. Not only is this de- 
sirable from a purely commercial or sales standpoint, 
but also as an economy due the purchaser, since freight 
paid on non-combustible material is a specific charge 
against the net B. t. u. delivered at the fire box, and is 
likewise measured in human or mechanical removal of 
ash, and lower evaporation of water per pound of coal. 

In preceding issues of THE Conaress Jour- 


NAL the air cleaning process has been described. This 
method has carried special appeal to operators whose 


plants are subject to the rigors of northern winters or 
whose product in transit to destination in the North 
gave probability of freezing in the cars, where coal 
freshly loaded from wet cleaning processes become 
solidly frozen. 

In the present issue will be found the latest advances 
in laundering coal by the sand flotation process, and 
the Rheolaveur method. By the former of these proe- 
esses, it is estimated that in excess of ten million tons 
of coal are cleaned annually without the use of harm- 
ful ‘chemicals or expensive solutions, and with marked 
increase in percentage of prepared sizes. The sand 
flotation method has been applied to both anthracite 
and bituminous coals. 
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The Rheolaveur installation described in this issue 
has been sueeessfully applied under conditions consid- 
ered among the most difficult in America. Not only 
does the coal readily disintegrate, but the rock impur- 
ities are also very friable, and form a colloidal mixture 
in the presence of water. 

The successful application of laundering methods 
under the widely varying conditions described, is a 
tribute to the research engineers of the present day. 

As the exigencies of commercial competition, and the 
demands of modern efficiency become greater and more 
exacting, the coal industry will find always at its dis- 
posal, a process or a specific equipment adapted to its 
individual needs, with the constant aim of improved 
preparation both in sizing and purity. 


THE CAPTION is the name of a new organization 

which proposes to hold meetings at various commercial 

centers in ‘‘determined 

against Federal Bu- 

— reaucracy, communism and 
SENTINELS ‘ 


of the Federal 
REPUBLIC 


the states, and on individual 
rights.’ 

- The official board is made 
up of a number of highly respected and nationally 
known individuals who probably have given little 
thought to the incongruity of the purposes linked to- 
gether to make up its program. 


We find it difficult at the same time to oppose Bureau- 
eracy. which is a form of intensified government, and 
communism, the enemy of all government. This mixing 
of opposites indicates a looseness of thinking, as applied 
to the subject matter, which, as the basis of a wide- 
spread movement, seems a little dangerous. The term 
Bureaucracy has been used with derision by so many 
people that an analysis of its real meaning as a fune- 
tion of our Government seems to be justified. 

A federal bureau is an administrative ageney of Gov- 
ernment, established by Congress to perform certain 
functions more or less clearly defined by congressional 
act. It is, at all times, subject to control by the admin- 
istration and it can not survive except through the ap- 
propriation made by Congress for its maintenance. It 
is, therefore, subject to a double cheek and if it fails in 
its duties or if it undertakes: any service outside its 
original funetions, there is at all times a higher author- 
ity which can curb or put an end to all or any part of 
its activities. Again, the bureau is a continuing agency 
which carries out its specified work, year after year, so 
long as the particular service is required or seems to be 
required. It is supplied with equipment with which to 
carry on investigations and to perform functions which 
call for continuous operation. Its personnel is made up 
of scientists and specialists who by years of experience 
and special training are best fitted to do the partic- 
ular work in hand. It is through these bureaus that 
Government performs the greater part of its service. 

A Government department is an executive agency to 
supervise and direet the various bureaus which are as- 
sembled under its control. The department head is 
chosen by the President ‘‘by and with the advice and 
consent of the Senate.’’ Bureau heads are at all times 
subject to removal by the President and the appropria- 
tions for their support are always under control of the 
public through congressional action. 
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While agreeing with some critics as to abuses of 
authority we still insist that this is necessarily a Govern- 
ment of bureaus; that our Government could not fune- 
tion except through these agencies. 

The ‘‘Sentinels of the Republie’’ and all other Bu- 
reaupobists would better devote themselves to the de- 
struction of communism, to the creation of a more dis- 
tinet dividing line between the function of Government 
and the conduct of business enterprises and by a drive 
against the abuses which, without attention, naturally 
grow out of power without responsibility, rather than 
against a system which is the effective part and a neces- 
sary part of representative government. 


THE ATTEMPT of Senator McKellar, Senator Cou- 
zens, and others to set up a new governmental agency 
for the review of refund 
claims, by giving authority to === 
the Comptroller General of 
the United States to review TAX 
claims involving in exeess of REFUNDS 
$50,000, will not be reeeived 
with favor by taxpayers who 
already are harrassed and 
handicapped by the long delays, innumerable confer- 
ences and repeated audits and reviews now involved in 
the settlement of tax liability and settlement of refund 
claims. 


The McKellar amendment to the deficiency appropria- 
tion bill, provided that no part of the $175,000,000 ap- 
propriated for the refund of taxes illegally collected 
shall be used to pay any claim in excess of $50,000 
until such claim has been approved by the Comptroller 
General of the United States in accordance with exist- 
ing law. 

Under the existing law, it is expressly provided in 
Section 1107 that no decision of the Commissioner of 
Internal Revenue shall be reviewed on its merits by any 
other accounting officer, official, agent, or employe of 
the Government. That bars consideration of the merits 
of any tax case by the Comptroller General. At least, 
it was written into the law for that purpose. Under 
existing procedure, claims for refund are passed upon 
and reviewed by at least five separate individuals or 
agencies in the administrative organization of the Bu- 
reau, and claims in excess of $50,000 are reviewed by 
the General Counsel before going to the Commissioner 
for approval. It appears, therefore, that every possible 
check necessary to safeguard the interests of the Gov- 
ernment is provided for under the existing system, and 
that the creation of a new reviewing body, involving a 
duplication of the existing administrative organization, 
is wholly unnecessary. 

The amendment was deadlocked in the conference com- 
mittee. The House voted three times, almost unani- 
mously each time, to insist upon its rejection. It was so 
unnecessary, unjust, and would have entailed so much 
delay, expense, confusion, and perhaps controversy be- 
tween the two administrative branches of the Treasury, 
that the conferees on the committee finally agreed to 
strike it out. It is such tampering with the income tax 
law and the administrative procedure under it, by over- 
zealous lawmakers, that precludes the simplification and 
improvement of the Federal income tax system and pro- 
longs the taxpayers’ nightmare. 
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THE AMERICAN MINING CONGRESS has been 
responsible for the staging of twelve expositions of min- 
ing equipment. Most of them 
have been suceessful. Origi- 
nally these expositions were 
held in conjunction with the 
annual conventions of the or- 
ganization, and attempted to 
= serve the entire mining in- 

dustry with displays of 
equipment designed for every branch of it. 


COMING EVENTS 
CAST THEIR 
SHADOW 


In 1921 a small group of manufacturers presented to 
the organization the idea of creating a Manufacturers 
Division. Early in 1922 this division became a reality, 
and the first exposition under its sponsorship was at 
Cineinnati, Ohio, in 1924. 

Since that date the division has sponsored three ex- 
positions, each a greater suecess than its predecessor. 
These expositions have been held annually for the past 
three years, at Cincinnati, Ohio, in conjunction with an 
annual convention devoted exclusively to discussion of 
practical operating problems, directly under the aus- 
pices of The American Mining Congress, which is the 
sponsor body for both the exposition and convention. 
The faet that these events have been specialized—con- 
fined to the coal mining industry, and held in the cen- 
ter of the coal producing districts—has contributed ma- 
terially to their success. Each year has seen interest 
mounting both in the mining machinery and coal pro- 
ducing industries, until this event has become synony- 
mous with progress in coal production. The division 
has grown from the original few to a membership of 
thirty-eight of the leading mining machinery manu- 
facturers, and the number of operating men attending 
the convention has increased steadily. 

Perhaps the most significant thing concerning the 
Kourth Annual Convention of Practical Coal Operating 
Men, and the National Exposition of Coal Mine Equip- 
ment, to be held at Cineinnati, Ohio, during the week 
of May 16, is that fact that three months prior to the 
opening of the exposition, more than 90 pereent of the 
total availabie space has been contracted for. And this 
is more significant when it is known that the conven- 
tion management has increased this available space over 
last vear by 40 percent. 

While the sale of space is the barometer indicating 
the success of the exposition, the Program Committee 
for the convention held in conjunction with the exposi- 
tion, is the most important factor in the success of both 
the convention and exposition. 

Little is left to be desired concerning the Program 
Committee. It is in every sense a great committee. It 
is headed by Ezra Van Horn, a man whose leadership 
is recognized. He is backed up with splendid represen- 
tation from every coal producing district in the United 
States. In addition he has the hearty cooperation of 
the great coal mining associations. 

As the result of a nation wide vote, the committee 
found an overwhelming demand for thorough diseus- 
sion of coal preparation, and mechanical loading. Six 
of the eight sessions of the convention will be devoted 
to discussion of the various phases of these problems. 
The remaining two sessions will be devoted to Safety, 
and Cutting and Blasting. 
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With a program arranged that is of intense interest. 
and an exposition staged which is a liberal education jin 
itself, 1927 and Cincinnati will live up to the expeeta- 
tion of all those responsible for it, and set a new stand- 
ard for events of this character. 


WITH OUR foreign trade constantly increasing and 
particularly our imports, it is difficult to fathom the 
logie of those who insist that 


our protective tariff Policy 
must be abolished in order to meat 

make it possible for our for- TO 


eign creditors to be able to 


settle their obligations. 


Statistics show that our 
imports in 1926 were four 
percent higher than in 1925 and forty-two percent 
higher than in 1922. Foreign countries sold in the 


United States during the year 1926 goods valued at 
$4,431,000,000, in spite of the tariff wall which is said 
by its enemies to be practicably prohibitive. 

The comparison so frequently drawn between the 
tariff laws of the United States and the tariffs of the 
several European countries has little of basis. If the 
United States were to establish tariff walls as between 
the states and if these tariffs were ‘“‘for revenue only” 
the comparison would be fairly made. A lack of either 
of these conditions destroys the comparison. Such lack 
also destroys the foundation of most of the recent non- 
chalant assurances by would-be economists that that 
governmental policy under which the United States has 
erown to be the foremost industrial nation of the world 
is, of course, to be abandoned because the fact that the 
United States has become the great creditor nation of 
the world has so changed conditions as make necessary 
a radical change in the poliey which has made us great. 
In other words having ascended great heights we should 
immediately descend in order to enable our creditors to 
pay their obligations more easily. 

Another line of assault has recently developed, viz: 
that in order to induce foreign countries to admit our 
exports free of duty we must provide reciprocal eondi- 
tions. Col. Leonard P. Ayers, formerly technical adviser 
of the Dawes Commission, in a recent interview in Col- 
liers Magazine predicts a 

‘Revival of the tariff as a major political issue, 
with manufacturers leading in the demand for 
downward revisions. 

‘*American statesmen must 


of trade for our argosies. 


open the channels 
Today great areas of 
the world are closed to us by tariff walls just as 
this country has been closed to the world by our 
tariff walls. Tow are we to seale these barriers or 
at least penetrate them? Apparently there is only 
way. Our own tariff system is perhaps the 
key with which we shall unlock these closed gates.”’ 


one 


We must insist that the Colonel’s answer to his own 
question ‘‘ How are we to seale these barriers?’’ is not 
sound. Mass production made possible by a protected 
domestic market which absorbs eighty percent of pro- 
duetion makes possible a low cost price which opens the 
only door to markets either foreign or domestic. 


MARK W. POTTER ON THE BITUMINOUS COAL INDUSTRY 


Comments Upon A Recent Article By Mr. Potter, Wherein He Contends That All Of The So- 
called Problems Of The Bituminous Coal Industry May Be Solved By A Mere Stroke Of The Pen 


R. MARK W. POTTER in a re- 

cent communication to the Man- 

ufacturers Record expresses his 
belief that “All of the so-called problems 
of the bituminous coal industry can be 
solved, all deserving interests can be 
served and consumers can be saved hun- 
dreds of millions of dollars a year al- 
most by the stroke of a pen.” 

Such a statement from a man of Mr. 
Potter’s vast experience and recognized 
ability can not fail to command public 
attention. 

This statement is of particular interest 
at a time when the operators and miners 
of the central competitive field are en- 
gaged in a struggle to find a solution of 
the problem as to whether the coal op- 
erators in the four states may pay a sat- 
isfactory wage and earn a fair profit or 
whether most of the mines in that field 
shall close down more or less perma- 
nently and the enormous capital invested 
in these operations shall be practically 
annihilated and whether the miners in 
that field shall be permanently without 
work. 

Surely if Mr. Potter’s proposed solution 
would be effective it is entitled to most 
serious consideration. We quote from 
Mr. Potter’s article: 

“It is strange how easy it is to miss 
the real point of a situation and have 
our vision obscured by the dust of com- 
plexity, which might easily be avoided. 

“Car distribution sounds like a tech- 
nical subject and is assumed to be a 
difficult one. A far smaller task is to 
grasp the proposition that shippers have 
the right to buy what and where they 
please and to have the railroads furnish 
cars to haul what the shippers want, free 
from any right of the carriers to say 
what and where one shall buy or. with 
whom he shall deal. This proposition is 
absolutely all there is to the so-called 
car-distribution problem. There need to 
be no complexity. The situation is per- 
fectly simple and easy to understand 
by anyone who wants to understand it 
and is willing to give it thought.” 

Mr. Potter then lays down 14 separate 
propositions all of which are reasonable 
and most of which will meet general ac- 
ceptance and continues: 

“A recognition and application of these 
propositions, the soundness of which can 
not be questioned, permitting buyers to 
buy where and what they please and have 
the ears to haul the coal they want, would 
solve the coal problem for all time. All 
of the existing troubles are due to the 
fact that buyers are not permitted to buy 
Where and what they desire. An an- 
tiquated statute, enacted to meet condi- 
tions that no longer exist, says that the 
mines shall control the use of cars, which 


Secretary, The American Mining Congress. 


By J. F. CALLBREATH * 


means that the mines shall say where 
the consumers of coal shall buy if they 
want transportation. This results from 
the fact that while there are ample cars 
in the country to move all coal desired 
when those cars are properly used, there 
are no surplus cars. Therefore, under 
the present system, which gives the mines 
the right to say where the cars shall be 
used, buyers must follow the cars and 
go to the mines that control the cars 
and buy coal from them, whether it be 
good, bad or indifferent. 

“The vice of the statute has been made 

effective by the action of the Interstate 
Commerce Commission in ruling that be- 
cause the statute requires a distribution 
of the cars in recognition of the right of 
the mine, that distribution may be made 
on the basis of mine capacity, irrespec- 
tive of coal quality, or of consumer’s de- 
sire to buy or miner’s ability to sell in 
competition and on merit. The commis- 
sion might, under the statute, have cor- 
rected the evil by saying that a mine’s 
right to cars shall be determined by the 
mine’s ability to sell in competition and 
by the desire of the consumer to patron- 
ize a particular mine. The Commission, 
having thus applied the statute, the stat- 
ute should be repealed or amended along 
the lines of simplification to recognize 
the consumer’s rights. The railroads are 
buying more and more cars; and more 
and more mines, which make bad matters 
worse, are being opened, when present 
cars in present mines are more than 
ample, and the consumers have to pay 
the bills. All of the ills result from a 
flagrant and brutal violation of the 
simple, firmly established, fundamental 
American right to do business with whom 
one pleases, which no one has the temer- 
ity to challenge. Consumers are being 
exploited by a shocking and outrageous 
degree of selfishness and waste, which 
would not be tolerated if it were not easy, 
under a wrong interpretation of the law. 
to pass the burden on to consumers. All 
of the so-called problems of the bitumin- 
ous coal industry can be solved, all de- 
serving interests can be served and con- 
sumers can be saved hundreds of millions 
of dollars a year almost by the stroke of 
a pen. 

“It is an interesting phase that the 
miners in the central competitive field, in 
forcing the Jacksonville agreement, really 
saved the consumers of the country and 
brought about the recent low prices of 
coal by making demands so high as to 
close many mines and bring about con- 
centration at others. Thereby they 


brought about continuous operation at 
fortunate mines producing good coal, 
which they could not control, and the 
efficient use of cars. It was a hard thing 


for both the mines and miners in the cen- 
tral competitive field, and the carriers 
that serve them, but a public service to 
consumers was rendered. 

“The country may enjoy the good luck 
of having the miners in the central com- 
petitive field again make demands at the 
expiration of the present agreement for 
a wage scale so high as to continue the 
present condition of relative non-oper- 
ation, thereby continuing the present con- 
dition of concentration, by which desir- 
able mines may have the benefit of con- 
tinuous operation and railway cars may 
be used efficiently in serving a limited 
number of mines.” 

We call particular attention to the first 
and last paragraphs quoted. Can it be 
that Mr. Potter has “missed the real 
point” or does he believe that the coal 
business of the four states of Indiana, 
Illinois, Ohio and western Pennsylvania 
should be permanently sacrificed and that 
by a “stroke of the pen” the property 
rights not only of the operators in the 
central competitive field but of the own- 
ers of all surplus mines in other fields 
which have not yet been developed to the 
point of highest efficiency shall be con- 
fiseated? And is it certain that the ex- 
ercise of the right of consumers to buy 
coal where and of whom they please 
would furnish any solution of the present 
problems? 


We are quite certain that in the central 
field there has been an abundance of idle 
cars at all times during the past three 
years and we have heard no complaint 
of car shortages in the southern field. 
We believe that every consumer in the 
United States has been able, at all times 
during the recent past, to exercise his 
right to buy when and from whom he 
pleased and without any consideration of 
the problem of car distribution. But the 
coal problem still persists. And it is not 
confined to the central competitive field. 

At this particular time a number of 
southern railroads are buying coal for 
storage at prices ranging from $1.15 to 
$1.25 per ton when the cost of produc- 
tion averages $1.67 per ton. 

THE MINING CONGRESS JOURNAL be- 
lieves that the bituminous coal problem 
can be settled, not by the stroke of a pen, 
nor by any plan which means ruin to a 
large minority but by the cooperation of 
all owners of commercially possible pro- 
duction upon a basis which recognizes all 
values, present and remote and the fact 

that all coal for this and future gener- 
ations is now in existence and available 
for immediate .production. 
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Shasta 


from a Siskiyou County Lake, California 


FEDERAL DOMINATION VS. STATE SOVEREIGNTY 


California As Example Of One Of Eleven Victims Of A Public-Land Policy Which The Writer 
Asserts Is No Improvement Over Feudal Law, Shows That One-fifth Of Entire Area Is Exempt 
From State Taxation, While She Is Expected To Protect And Improve This Territory 


HE establishment of forest re- 

serves in the Western States dates 

from 1891, as already shown, but 
it was many years before any real effort 
was made to extend the system of na- 
tional forests to the Eastern States. In 
the East, Congress had followed the Con- 
stitution and disposed of the land, while 
in the West it violated the Constitution 
and refused to dispose of it. But on 
March 1, 1911, the bill providing for the 
purchase of lands in the Eastern States 
for forest reserves received presidential 
approval. The measure was and is to- 
tally unnecessary and inoperative for any 
real purpose. It was adopted for the sole 
purpose of counteracting the growing re- 
sentment in the West toward the land 
withdrawal policy of Congress. 


* Attorney at law, Sacramento, Calif. 
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By CHAs. L. GILMORE * 


The fixed policy of Congress of disre- 
garding the Constitution in refusing to 
dispose of the public lands has created a 
grave economic problem in many parts of 
the Western States. In California alone 
there are more than 19,000,000 acres of 
Government owned national forest land. 
It is included in 39 counties. Some of 
the counties have as high as 80 percent 
of their total land areas withheld as na- 
tional forest land. Yet those counties 
must aid in policing the forests through 
their constables, sheriffs and other peace 
officers who are paid wholly by the 
county; they must, and do, maintain and 
operate courts for the prosecution of 
offenses occurring within national for- 


ests; they must and do establish, main- 
tain and operate public schools within 
the forests; they must and do construct 
and maintain reads, bridges and trails 
within the forests, and they must and do 
in every way protect life and property 
within those forests just as effectively 
and to just the same extent as is done 
on lands in private ownership wherever 
they may be situated in the county. 
The area of public lands within na- 
tional forests in California equals the 
combined areas of the States of New 
Hampshire, Vermont, Massachusetts and 
Delaware. The United States Bureau of 
Public Roads has set a value of $146,- 
599,866 on the grazing and _ timber 
therein. The California Forest Protec- 
tive Association, working with the Fed- 
eral Forest Service, has set a value of 
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$300,000,000 on the combined resources of 
the Government owned national torest 
lands in California. While there is ap- 
parent discrepancy between the two 
sums, they are not in any manner repre- 
sentative of the true value when we con- 
sider the billions of feet of standing tim- 
ber worth on an average of $2.50 per 
thousand feet at the stump. 


INCOME TO STATE AND COUNTY 


The 19,000,000 acres of Government 
owned national forest land in California 
are not taxed in any manner for the sup- 
port or maintenance of state, county or 
local government. The only remunera- 
tion the several counties receive from 
that immense domain that is immune 
from the assessor and tax collector is 25 
percent of the amount received by the 
Federal Government from timber sales, 
grazing fees, etc. The Forest Service ex- 
pends directly 10 percent of the total 
receipts in road and trail construction 
within the national forests. The state 
receives not one penny. 

In actual dollars and cents the income 
to the counties is a mere pittance. By 
way of illustration, we may take the in- 
come of the Forest Service for the year 
1924 from all national forest sources in 
California. That was a banner year for 
the Forest Service, and the illustration 
will be apt because of the extraordinary 
income received. The total receipts from 
all sources in California that year were 
$1,241,605, or about $1 for each 15 acres. 
The 39 forest counties received as their 
total portion the sum of $310,400. This 
equals $1 for each 60 acres of land. In 
other words, the counties received 2 mills 
for each dollar of valuation as set by the 
United States Bureau of Public Roads, 
or 11/3 mills per dollar of valuation as 
set by the California Forest Protective 
Association and the Forest Service. 

The fiscal year ending June 30, 1925, 
represents an average year of Forest 
Service income. The total income from 
all national forest sources in California 
that year was $986,646, or approximately 
$1 for each 19 acres. The forest counties 
of California received the sum of $246,- 
661, or about $1 for each 76 acres. The 
actual return on the valuation set by the 
Bureau of Public roads was 16/10 cents 
on each $100. Using the valuation of 
the Forest Service, the income figures 
out eight-tenths of 1 cent on each $100. 
We will quote another year for illus- 
tration. 

The fiscal year ending June 30, 1926, 
represents the period of the largest an- 
nual revenue of the national forests in 
California since their establishment. 
Total income from all sources in this 
State was $1,276,245, or approximately 
$1 for each 15 acres of land. The 39 
forest counties received’ as their share 
$319,060, or about $1 for each 60 acres 
¢f land. Using the valuation of the Bu- 


reau of Public Roads, the return was 
approximately 2 mills, and on the Forest 
Service valuation the return was approx- 
imately 16/100 mills on the dollar. 

Thus you will note that the forest 
counties of California receive an average 
annual income of about 1% cents on each 
$100 of valuation from the Federal Gov- 
ernment through the Forest Service. 

Why STATE 

The Federal Government, with these 
millions of acres of fine timber, can not 
administer it save at a loss, although it 
has had more than 35 years to demon- 
strate its efficiency. It continually im- 
portunes and begs the State of California 
to appropriate money out of the state 
treasury to protect those forests. Why 
California should be called upon to fur- 


This is the third article in Mr. Gil- 
more’s series upon the public lands 
question. In it he relates the situa- 
tion California finds herself in be- 
cause of our public-land policy. 
19,000,000 acres or one-fifth of her 
entire area, because of this policy, is 
exempted from state revenue and 
control, a situation which applies in 
principle to her ten sister public-land 
states.—The Editors. 


ther impoverish itself in the interests of 
an absentee landlord is incomprehensible. 

The Federal forestry officials tell us 
that the loss in taxable income to the 
state and counties is more than offset by 
the improvement work in road and trail 
construction carried on by the Forest 
Service and in the gain in taxable prop- 
erty through logging and milling opera- 
tions carried on in the national forests 
through sales of standing timber. 

As to the first contention, it is fal- 
lacious in its entirety. Out of the above 
quoted total receipts from all national 
forest sources in California, the Forest 
Service sets aside 10 percent for road 
and trail construction and other improve- 
ment work in the forests. For 1924 this 
amounted to $124,160; for 1925, $98,- 
664.60; and for 1926, $127,624.50. The 
power companies alone in California have 
spent more money in road construction of 
a permanent, public character during the 
past 10 years than the Forest Service 
has spent as a sum total since its incep- 
tion in 1891. When speaking of road 
construction and to compare the Forest 
Service expenditures with the road bill 
of California, bear in mind that Cali- 
fornia spends in excess of $20,000,000 
annually in road construction and repair. 
And do not forget that the national for- 
ests cover one-fifth the total land area 
of the state. 

As to the second contention, it is even 
less tenable than the first. Take the total 
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income of the Forest Service from timber 
sales in California for the year 1924. It 
amounted to $910,970. Take the aver- 
age selling price of $2.50 per thousand 
feet, which is a very low rate, and the 
resultant board feet will represent just 
one season’s run for any of the dozen 
or more lumbering concerns in this state. 
If the total were divided between 39 
counties, it wouldn’t do any more than 
irritate the assessors and -tax collectors. 


Wuat Is Your Tax RATE? 


There may exist state and county gov- 
ernments that can continue their func- 
tions with a tax rate of 1% cents on 
each $100 of valuation, but if such there 
be they have escaped my notice entirely. 
But the great and powerful Government 
of the United States of America, through 
its Forest Service enthroned at Wash- 
ington, says that such a return is ample 
to the people of the sovereign State of 
California. To violate the original agree- 
ment between the sovereign states and do 
violence to every principle of that Con- 
stitution that enables the National Gov- 
ernment to exist may be a perfectly 
sound and legal principle; but to im- 
poverish portions of 11 states of this 
Union under the guise of conservation 
is a crime. To say that they can carry 
on and discharge the functions of gov- 
ernment with an income of 1% cents on 
each $100 of valuation of their property 
is carrying propaganda beyond all limits 
of reason and sense. 


EQUALIZE THE BURDEN 


If these 186,000,000 acres of Govern- 
ment owned national forest lands in the 
11 Western States belong as much to the 
denizen of New York City as to the citi- 
zen of one of California’s forest counties, 
then would it not be fair and just to 
require the New Yorker to pay directly 
as remuneration to those unfortunate 
forested counties what the citizens of 
those areas are forced to pay indirectly? 

If these forested areas are to be with- 
held from the disposal plan of the Con- 
stitution as playgrounds for the peoples 
of the whole United States, and as the 
reservoir of the timber supply of the 
future generations of all peoples, then 
wouldn’t it be an eminently fair thing 
for the United States of America, as the 
sovereign proprietor of this barony, to 
make some actual, tangible effort toward 
reimbursing those states and counties 
who are in the helpless predicament of 
holding the empty sack? 

When the United States of America 
refuses to follow the plain dictates of 
the Constitution by refusing to dispose 
of the land, and becomes a landed pro- 
prietor the same as any individual land- 
owner, why should it refuse to submit its 
lands to taxation? Its subjects must sub- 
mit to taxation, and why not the sover- 
eign, when the object held is not an es- 
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sential of government nor any function 
of government under our form. 

The same subject agitated the people 
of Pennsylvania in its early history. The 
“Crown lands,” or the lands of the Penn 
family, were exempt from local taxation 
the same as our Government owned na- 
tional forests are now. The citizens of 
that colony even went so far in their 
efforts toward bringing these sovereign 
lands under the jurisdiction of the tax 
collector as to send Benjamin Franklin 
to England in 1757. The people of the 
colony of Pennsylvania desired rather 
to be an appanage of the crown, than a 
fief of the Penns. At the present writ- 


ing, there are 11 states in the Union 
that occupy positions with respect to 


large areas of tax-exempt lands within 
their borders exactly analogous to that 
of Pennsylvania when Franklin went to 
England in 1757. 

TAXING GOVERNMENT LANDS 


The argument has been advanced that 
it would be an unprecedented step for 
the United States Government to consent 
to pay and actually pay local taxes pre- 
cisely as an individual landowner. It 
has been stated that legislation 
would be unconstitutional. Both prem- 
ises erroneous. The act of Con- 
gress, approved June 9, 1916, provided 
for the payment of delinquent taxes on 
the forfeited Oregon and California 
Railroad Co.’s land grant in Oregon and 
Washington, and the act of Congress, 
“approved February 26, 1919, made simi- 
lar provision as to lands within the for- 
feiture of the Coos Bay Wagon Road 
grant in Oregon. At the last session of 
Congress another act was passed and 
approved by the President providing for 
payment of delinquent taxes on addi- 
tional forfeited lands in Oregon. The 
right of Congress to allow the several 
states to tax Government property was 
judicially determined by a legal proceed- 
ing by the Supreme Court in State of 
Nevada vs. Central Pacific Railway Co., 
reported in volume 162 of United States 
Reports at page 512. 


such 


are 


And why should not the Federal Gov- 
ernment pay taxes on these vast areas? 
Neither the Federal Government nor the 
Forest Service created those 
Acres and acres of those woods were cov- 
ered with saplings hundreds of years 
ago and were magnificent pillars of the 
forest when Genghis Khan completed his 
mighty kingdom from the Volga to the 
Pacific and from Siberia to the Persian 
Gulf. If they are the property of any- 
one, they belong wholly, totally and abso- 
lutely to the sovereign states wherein they 
are situated. The United States has for- 
feited whatever right it had in and to 
those areas by violating the original con- 
tract between the states and under which 
the United States came into being. 


areas. 
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EXPENDITURES VS. TAXING POWER 


It has been said that the Federal Gov- 
ernment has earned the right to with- 
hold these forest areas from sale and 
disposal because of its appropriations to 
those states in aid of local improvement, 
such as improvements of waterways and 
public roads. The Federal Government 
does not differentiate between forested 
states and non-forested states in appro- 
priating money for public work. It im- 
proves rivers and harbors because it has 
exclusive jurisdiction over interstate 
commerce. The same rule applies to pub- 
lic roads. However, I venture the state- 
ment that if the Federal Government 
will reimburse the several counties in the 
11 forested states for the lands included 
in national forests and other forms of 
withdrawals on the same basis as the tax 
rate levied on privately owned lands simi- 
larly situated, Congress can cease making 
appropriations to those states for any 
purpose. 

App ANOTHER STAR 
within 11 
states another and dis- 
tinct from the government. The 
local laws relating to the taxing power 
do not apply, yet the right to levy and 
collect taxes has always been considered 
the first fundamental right of 
eignty. The government of for- 
ested areas, as well as the areas of other 
withdrawn lands, is not related to the 
government of the states wherein they 
are situated. There is practically a com- 
plete code of laws for them separate and 
distinct from the state’s statutes. A 
regiment of clerks in Washington does 
practically nothing else but create laws, 
termed “regulations,” for the 
ment of those areas. 


Thus there is in existence 


state, separate 


state 


sover- 
these 


govern- 


Far back in the pages of history we 
learn that other peoples were burdened 
with forests of the sovereign wherein a 
separate and distinct government was 
maintained. King John at Runnymede 
was forced, on that memorable June 
morning in the year 1215, to repeal his 
obnoxious forest laws and agree to set 
aside the forests created by royal proc- 
lamation. And he did this in the follow- 
ing language of the forty-seventh para- 
graph of Magna Charta: 

“All forests, constituted as such in our 
time, shall straightway be annulled.” 

But that was England in 1215, and this 
is the free Republic of the United States 
of America in 1927. We grant the sov- 
ereign here the right to make forests 
at will by royal proclamation and to 
create other Federal areas by the same 
means. We further grant the sovereign 
the right to make such laws for the gov- 
ernment of those forests as in its own 
discretion shall seem fit, together with 
the right to change the laws to please its 
own whim, and all without reference in 
any manner to the general legislative 
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authority of the nation. And finally, we 
grant the sovereign the royal prerogative 
of exemption from all forms of taxation. 


SOVEREIGNTY AND TAXATION 


The right to tax property being the first 
prerequisite of sovereignty, it must be 
conceded without argument that there 
are 37 states in the Union that are goy- 
ereign and 11 that are not. If the Cen. 
tral or Federal Government has the un- 
qualified right under our Constitution to 
deny a sovereign state the right to tax 
property within the latter’s borders, and 
the unqualified right to designate taxable 
and non-taxable property, all without the 
consent of the legislatures of the states 
affected, then the Federal Government 
has the unqualified right to impose its 
own taxing power on any state as well as 
its own methods of taxation on anything 
or anybody within that state, whether or 
not the subject matter is related to in- 
terstate commerce and to the total ex- 
clusion of the right of the state to levy 
or collect taxes for any purpose. Thus, 
if the present system in vogue in the 1] 
forested states is a constitutional exer- 
cise of the power of taxation of the Fed- 
eral Government, then the Federal Gov- 
ernment has the unquestioned right to 
set wholly at naught the taxing power of 
any state and each political subdivision 
thereof and establish 
system therein. 

As a legal premise, taxation without 
representation and prohibition of the 
right of taxation are synonymous. There 
may exist a distinction, but there is no 
difference. Each is opposed to any indi- 
vidual sovereignty of the individual state 
and each partakes of the relation of lord 
and villein. The latter, under feudal 
law, had no rights against their respec- 
tive lords except, perhaps, of protection 
from bodily harm, and they were subject 
to removal from their lands at the will 
of the lord. Such a feudalistic theory 
certainly has no place in a republican 
form of government. But we are re- 
turning to that theory and form of gov- 
ernment when we centralize all power in 
a bureaucracy that can not be changed 
nor modified by any vote of the people. 


its own exclusive 


Fenton H. Finn, of Ridgway, Pa., a 
junior in the Department of Mining and 
Metallurgical Engineering at the Car- 
negie Institute of Technology, has_ been 
awarded the national scholarship of 
$500.00 offered annually by the Ameri- 
can Institute of Mining apd Metallurgical 
Engineers, according t6 an announce- 
ment. The scholarship is effective dur- 
ing the current college year. Finn is the 
first Carnegie student to win the honor. 
All students of mining, metallurgy or 
geology throughout the country are 
eligible to compete for the award. Funds 
for the scholarship are provided by the 
Women’s Auxiliary to the Institute. 
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© C. O. Buckingham. 


‘* For the increase and diffusion of knowledge among men ""— 
The headquarters of the great Smithsonian Institution, 
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LEGISLATIVE REVIEW 


Congress Session Ends—Important Legislation Passed During Closing Days But Many Bills Fail 
Of Approval—Bills Unacted On Go Over Until The December Session Or Extra Session—Min- 
ing Bills Occupy Attention Of Congress Up To The Close Of The Session 


Y THE time this issue of the 
B JOURNAL reaches our readers the 

Sixty-ninth Congress will have 
come to a close. By constitutional limi- 
tation, the work of Congress closes on 
March 4 in years of uneven date. Un- 
less an extra session is called, the first 
session of the Seventieth Congress will 
not convene until December 3. As the 
President is generally opposed to extra 
sessions, he is not likely to call one un- 
less a serious situation should develop in 
domestic or international affairs. In the 
domestic field the only situation which 
might demand the reconvening of Con- 
gress would be caused by a strike of 
coal miners. Representatives of bitu- 
minous operators and miners are now 
meeting at Miami, Fla., on a new wage 
agreement effective April 1, when the 
present contract expires. At this writ- 
ing Congress had not acted on legisla- 
tion to meet an emergency in the coal 
situation, although two attempts were 
made in the House Committee on Inter- 
state Commerce to provide authority for 
the President to appoint special media- 
tion boards, and a fuel distributor, and 
to authorize the Interstate Commerce 
Commission to distribute coal under 
priority orders. As to foreign relations, 
conditions have improved in connection 
with the Mexican situation arising over 
the application of the new laws of that 
country requiring concessions to oil lands, 
and an extra session is not looked for on 
this account. 


As this review of Congress is being 
written in advance of adjournment 
March 4, it is impossible to give the 
exact final status of important legisla- 
tive proposals effecting mining, as some 
of them are slated for consideration or 


are being pressed for action before 


March 4. But with the remaining short 
time before the close of Congress and 
the pressure for action on a large num- 
ber of measures, it is safe to predict a 
number of proposals will fail of enact- 
ment. In this event they will have to be 
reintroduced when Congress reconvenes 
and go through the same legislative 


Stages in order to receive further con- 
sideration. 


Up to the last minute friends of the 
Muscle Shoals and Colorado River de- 
velopment bills were hopeful of action on 
their measures, but the outlook was not 
Promising. Anticipating no action on 
these proposals, substitute propositions 
Were advanced for further investigation 


of the Colorado River project and for 
temporary Government operation of the 
Muscle Shoals project. 

Strong efforts were being made to have 
the House act on bills already passed by 
the Senate authorizing adjustment of 
losses of war mineral producers for in- 
terest on borrowed capital and purchase 
of property, and with the right of ap- 
peal to the Court of Claims, and also 
requiring the Government to purchase 
approximately 15,000,000 ounces of silver 
at $1 per ounce to complete transactions 
under the Pittman Silver Act passed dur- 
ing the war. Increased appropriations 
were sought for the Bureau of Mines for 
investigations of economics of the min- 
eral industries, geophysical methods of 
prospecting and accident prevention. 
These additional funds were approved 
by the Senate Committee on Mines and 
Mining, and attempt was made to make 
them available during the year begin- 
ning July 1 in the final deficiency bill to 
be passed by Congress. Further experi- 
mentation on the mining and extraction 
of oil from oil shale by the Bureau of 
Mines at its plant in Colorado and ad- 
ditional funds for investigations by the 
bureau on processes for production of 
iron and steel from domestic manganese 
ores were recommended by the Budget 
Bureau. 


Bills suggested by the Interior Depart- 
ment to authorize patents to 640 acres 
of land containing copper and other de- 
posits requiring deep mining without the 
applicant showing an actual mineral dis- 
covery were laid aside by the House Com- 
mittee on Public Lands because of op- 
position based on the fact that it would 
be unfair to other mineral prospectors 
who are required by the mining laws to 
develop a mineral before patent will 
issue. 

It seems possible that Congress would 
amend the law authorizing potash ex- 
plorations by the Interior and Commerce 
Departments so as to relieve landowners 
from drilling costs if potash is not found 
on their lands. Bills to this effect were 
favorably reported by both Senate and 
House committees having jurisdiction of 
the matter. The President approved a 
law of Congress authorizing potash pros- 
pecting permits and leases on public 
lands. 

The legality of the transfer of the 
Bureau of Mines from the Interior to the 
Commerce Department was questioned by 
Senator Walsh, Democrat, Montana, who 


prevented action by the Senate on a bill 
already passed by the House amending 
the helium conservation act by transfer- 
ring jurisdiction thereunder from the In- 
terior to the Commerce Department. 
This bill was made necessary because the 
Bureau of Mines was attached to the 
Interior Department when the helium 
act was passed two years ago. 


A bill was passed by the Senate and is 
pending in the House authorizing oil and 
gas mining leases on unallotted lands in 
Executive order Indian reservations. 

Congress took an important step in 
restoring public lands to the states, which 
are now held by the Government, when it 
passed and the President approved a law 
giving title to the states to the minerals 
in their school-land grants. The law re- 
quires the states to lease the minerals. 

Bills were introduced, but too late for 
action, requiring the marking of plati- 
num imported into the country or trans- 
ported in interstate commerce, so as to 
certify as to the weight, quality, fineness 
and quantity of platinum. 

The Senate passed a resolution favor- 
ing arbitration of the dispute between 
this country and Mexico over the laws 
of Mexico requiring concessions to min- 
eral lands, but up to date the Government 
has taken no steps to treat with Mexico 
on the situation. In response to a Sen- 
ate resolution, the State Department ad- 
vised Congress that companies control- 
ling 90 percent of oil lands and produc- 
ing 70 percent of the oil output of Mex- 
ico had declined to comply with the new 
law. It was reported that Mexico is 
sending an official to this country to con- 
fer with oil interests regarding the situa- 
tion. 

Despite strong attempts in both House 
and Senate to pass tax bills, the admin- 
istration was able to defer tax revision 
legislation until the next session of Con- 
gress. A resolution designed to revise 
the tax laws at this session was amended 
so as to apply the Treasury surplus to a 
reduction of the public debt. The House 
Committee on Ways and Means plans 
to consider tax revision beginning next 
October, with a view of recommending a 
new tax law at the December session. 
It will be aided in its work by investiga- 
tions which are now being conducted by 
the Joint Congressional Tax Revision 
Commission representing the House and 
Senate. Review by the Comptroller Gen- 
eral of tax refunds granted by the In- 
ternal Revenue Bureau for $50,000 or 
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more was proposed on the deficiency bill, 
but action has not been finally taken as 
this article is being written. Another 
proposal that the Board of Tax Appeals 
pass on refunds of $10,000 or more was 
embodied in a bill, but was not acted 
on by the Senate Finance Committee. 
Attempts in the House and Senate to 
reduce corporation taxes also failed, the 
administration contending that the 1926 
law should be allowed to stand un- 
amended for a reasonable length of time 
in order to determine the extent of fur- 
ther permanent tax revision. A new tax 
proposal was advanced in the House as 
a cure for war, in the form of a measure 
to impose a tax of 1 percent on all prop- 
erty and in addition income taxes of from 
5 percent on $1,000 incomes up to 75 per- 
cent on incomes of more than $500,000. 

Bills to require the use of American 
products on public contracts and com- 
pliance by Government contractors with 
state laws on labor and wages were in- 
troduced. The Senate Committee on 
Labor reported a bill previously passed 
by the House establishing a safety divi- 
sion and museum in the Department of 
Labor. 

An investigation by a congressional 
commission of possible amendments to 
the immigration law was proposed in a 
House bill. Another legislative proposal 
appeared in the Senate, which would re- 
quire district courts to decide cases 
within four months after they are sub- 
mitted, and circuit courts of appeals to 
decide cases within six months after 
their submission. 


FUEL CONTROL 


H. R. 16972. Introduced by Mr. Parker 
(Rep., N. Y.). Laid on the table by the 
Committee on Interstate Commerce. This 
bill proposed to regulate the distribution 
of fuel during emergencies through a 
Federal fuel administrator and the In- 
terstate Commerce Commission. 


War MINERALS 


S. 3641. Reported by the House Com- 
mittee on Mines and Mining. This bill, 
already passed by the Senate, amends the 
War Mineral Relief Act by authorizing 
adjustment of leases on account of in- 
terest on borrowed capital and purchase 
of property, and for appeals to the Court 
of Claims. The bill provides: 


“That so much of section 5 of the act 
entitled ‘An act to provide relief in cases 
of contracts connected with the prosecu- 
tion of the war, and for other purposes,’ 
approved March 2, 1919, as amended, as 
reads ‘that the decision of the said Sec- 
retary shall be final and conclusive, sub- 
ject to the limitations hereinafter pro- 
vided,’ and so much of said section 5 as 
reads ‘that nothing in this section shall 
be construed to confer jurisdiction upon 
any court to entertain a suit against the 
United States,’ are hereby repealed. 

“That section 2 of the said act is hereby 
made applicable to claims filed under sec- 
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tion 5 of the said act in the same manner 
and in all respects similar to the appli- 
cation of said section 2 to section 1 of 
the said act: Provided, however, That in 
cases where final decisions of the Secre- 
tary of the Interior have been heretofore 
rendered, said appeal to the Court of 
Claims shall be made within 90 days 
after the passage of this act; and in all 
cases where final decisions of the Secre- 
tary of the Interior have not heretofore 
been rendered, appeals from such de- 
cisions to the Court of Claims shall be 
made within 90 days after such decisions 
shall have been rendered by said Secre- 
tary: And provided further, That no ac- 
ceptance or acquittance by any claimant 
of or for any settlement made heretofore 
by the said Secretary shall prevent or 
estop any appeal to the said Court of 
Claims as herein provided for: And pro- 
vided further, That if and when any 
claimant shall desire to appeal from the 
judgment and decision of the Secretary 
of the Interior upon any claim upon 
which money has been paid to and re- 
ceived by such claimant upon his claim, 
then, before he shall have the right to 
appeal to the Court of Claims, and as 
a condition precedent to his taking the 
appeal, he shall enter into a good and 
sufficient bond, signed by himself and 
good and sufficient sureties and payable 
to the Secretary of the Interior, con- 
ditioned that, should the Court of Ap- 
peals find that more money had been 
paid to the said claimant upon his claim 
than he was entitled to receive thereon, 
said claimant will repay to the Secre- 
tary of the Interior for the use of the 
Government such sum of money as he 
shall have received upon his said claim 
in excess of the finding and judgment of 
the Court of Appeals. 

“That section 5 of the act entitled ‘An 
act to provide relief in cases of contracts 
connected with the prosecution of the 
war and for other purposes, approved 
March 2, 1919, as amended,’ commonly 
referred to as the War Minerals Relief 
Act, is hereby amended to authorize and 
direct the Secretary of the Interior to 
determine, adjust, liquidate, and pay net 
losses resulting from moneys expended or 
obligations incurred for the purchase or 
lease of property acquired for the pro- 
duction of, or in the preparation to nro- 
duce either manganese, chrome, pyrites, 
or tungsten, and also to determine, ad- 
just, liquidate, and pay net losses 
arising from money paid or due to be 
paid for interest only on borrowed capital 
not to exceed the legal rate of interest 
in the state where the obligation was in- 
curred: Provided, however, That the de- 
terminations, adjustments, liquidations, 
and payments of the net losses herein 
authorized and directed to be made shall 
be made by the Secretary of the Interior 
in conformity to and in compliance with, 
and not otherwise, all the provisions and 
regulations of said section 5 of the act 
avproved March 2, 1919, as amended, the 
same as if the net losses herein author- 
ized and directed to be determined, ad- 
justed, liquidated, and paid had been 
originally incorporated and included in 
the net losses of said section 5. as 
amended: And provided further, That 
nothing herein contained shall be con- 
strued as permitting the consideration of 
any claim herein authorized unless such 
claim shall have been presented for de- 
termination, adjustment, liquidation, and 
payment under said section 5 of the act 
approved March 2. 1919, as amended, in 
compliance with the provisions and re- 
quirements of said section 5, as amended. 
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“No claim under this act shall be sub- 
ject to review or adjustment under sec. 
tion 236 of the Revised Statutes as 
amended. 

“That no agent, attorney, or other per- 
son engaged in preparing, presenting, or 
prosecuting any claim under the provi- 
sions of this act shall, directly or indi- 
rectly, contract for, demand, receive, or 
retain for such services a sum greater 
than 10 percent of such award. Any 
persons who shall violate any of the pro- 
visions of this section, or who shall 
wrongfully withhold from a claimant the 
whole or any part of an award, in excess 
of the sums due for services rendered 
as set forth in this section, shall be 
deemed guilty of a misdemeanor, and 
upon conviction thereof shall, for each 
and every such offense, be fined not ex- 
ceeding $500 or be imprisoned not ex- 
ceeding one year, or both, in the discre- 
tion of the court.” 

H. Res. 416. Introduced by Mr. Winter 
(Rep., Wyo.). Referred to the Commit- 
tee on Rules. This resolution requested 
a special rule for consideration by the 
House of the foregoing bill. 


MINING 

S. 5438. Introduced by Mr. King (Dem., 
Utah). Referred to the Committee on 
Public Lands. This bill proposes to au- 
thorize patent to 640 acres of land con- 
taining gold, silver, cinnabar, lead, tin, 
copper or other valuable deposits, re- 
quiring deep mining, without the appli- 
cant showing an actual mineral discovery. 


S. 5681. Introduced by Mr. Stanfield 
(Rep., Oreg.). Referred to the Commit- 
tee on Public Lands. This bill is similar 
to the foregoing. 


POTASH EXPLORATION 


S. 5034. Reported by the Senate Com- 
mittee on Agriculture. This bill amends 
the potash exploration act of 1926 by 
removing the former requirement that 
landowners should bear the cost of drill- 
ing whether or not potash is discovered. 


H.R. 15827. Reported by the House 
Committee on Mines and Mining. This 
bill amends the potash exploration act. 


POTASH LEASES 
H. R. 5243. Enacted into law. This law 
authorizes prospecting permits and 
leases for potash on public lands. 


O1L LEASES 


S. 4893. Passed by the Senate. This 
bill authorizes oil and gas mining leases 
on unallotted lands in executive order 
Indian reservations. 

H.R. 15021. Reported by the House 
Committee on Indian Affairs. This is 
similar to the foregoing. 


MINE FUNDS 
S. 5329. Introduced by Mr. Oddie 
(Rep., Nev.). Reported by the Senate 
Committee on Mines and Mining. This 
bill proposed to appropriate the follow- 
ing sums for the Bureau of Mines for 
the year beginning July 1, in addition 
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to those recommended by the Budget 
Bureau: Mineral mining investigations, 

25,000; economics of mineral industries, 
$40,000; operating mine rescue cars and 
stations, $55,500; investigating mine 
accidents, $35,000. 

H. R. 16742. Introduced by Mr. Arentz 
(Rep., Nev.). Referred to the Committee 
on Mines and Mining. This is similar to 
the foregoing. 

MINERAL LANDS 

§.564. Enacted into law. This law 
grants to the states title to mineral lands 
in their school land grants, which have 
been heretofore withheld by the Govern- 
ment. The states are to lease the min- 
erals. The law provides: 

“That, subject to the provisions of sub- 
sections (a), (b), and (c) of this section, 
the several grants to the states of num- 
bered sections in place for the support or 
in aid of common or public schools be, 
and they are hereby, extended to embrace 
numbered school sections mineral in 
character, unless land has been granted 
to and/or selected by and certified or ap- 
proved, to any such state or states as 
indemnity or in lieu of any land so 
granted by numbered sections. 

“(a) That the grant of numberéd min- 
eral sections under this act shall be of 
the same effect as prior grants for the 
numbered non-mineral sections, and titles 
to such numbered mineral sections shall 
vest in the states at the time and in the 
manner and be subject to all the rights of 
adverse parties recognized by existing 
law in the grants of numbered non- 
mineral sections. 


“(b) That the additional grant made 
by this act is upon the express condition 
that all sales, grants, deeds, or patents 
for any of the lands so granted shall be 
subject to and contain a reservation to 
the state of all the coal and other min- 
erals in the lands so sold, granted, deeded 
or patented, together with the right to 
prospect for, mine, and remove the same. 
The coal and other mineral deposits in 
such lands shall be subject to lease by 
the state as the state legislature may 
direct, the proceeds of rentals and royal- 
ties therefrom to be utilized for the sup- 
port or in aid of the common or public 
schools: Provided, That any lands or 
minerals disposed of contrary to the pro- 
visions of this act shall be forfeited to 
the United States by appropriate pro- 
ceedings instituted by the Attorney Gen- 
eral for that purpose in the United 
States district court for the district in 
which the property or some part thereof 
is located. 

“(c) That any lands included within 
the limits of existing reservations of or 
by the United States, or specifically re- 
served for waterpower purposes, or in- 
cluded in any pending suit or proceedings 
in the courts of the United States, or 
subject to or included in any valid appli- 
cation, claim, or right, initiated or held 
under any of the existing laws of the 
United States, unless or until such appli- 
cation, claim, or right is relinquished or 
canceled, and all lands in the Territory 
of Alaska, are excluded from the pro- 
visions of this act. 

“That nothing herein contained is in- 
tended or shall be held or construed to 
Increase, diminish, or affect the rights of 
states under grants other than for the 
Support of common or public schools by 
numbered school sections in place, and 


this act shall not apply to indemnity or 
lieu sections or exchanges or the righi 
hereafter to select indemnity for num- 
bered school sections in place lost to the 
state under the provisions of this or 
other acts, and all existing laws govern- 
ing such grants and indemnity or lieu 
selections and exchanges are hereby con- 
tinued in full force and effect.” 


MINE DEVELOPMENT 


S. 5031. Reported by the Senate Com- 
mittee on Postoffices. This bill proposes 
a commission to develop an international 
highway from Canada to South America. 
It isssaid the highway will furnish trans- 
portation to 2,000 miles of country known 
to contain quartz ledges of amazing com- 
mercial values in gold and other metals, 
at present unworkable owing to the hard- 
ships of long river trips and jungles 
almost impossible for mining men to 
penetrate. 


GOVERNMENT CONTRACTS 


H. Con. Res. 51. Introduced by Mr. 
Wood (Rep., Ind.). Referred to the 
Committee on Interstate Commerce. This 
bill provides that American materials 
shall be used in performing Government 
construction contracts. 

H. R. 15662. Passed by the House. This 
bill authorizes the War Department to 
secure the services of the Geological Sur- 
vey in making topographic surveys for 
military purposes. 


O1L ARBITRATION 


S. Res. 327. Passed by the Senate. This 
resolution proposed the arbitration of the 
disagreement of the United States with 
Mexico over the restrictive land and oil 
laws, based on the principle that the 
United States should protect the lives 
and property of its citizens in foreign 
countries. The resolution reads: 


“That while by virtue of sovereignty, 
the duty devolves upon this Government 
to protect the lives and property of its 
nationals in foreign countries, which duty 
is not to be neglected or disregarded, it 
is nevertheless sound policy, consistent 
with the honor and best interest of the 
United States and promotive of interna- 
tional peace and good will, to submit to 
an arbitral tribunal, which shall apply 
the principles of international law, the 
controversies with Mexico relating to the 
alleged confiscation or impairment of the 
property of American citizens and cor- 
porations in Mexico; the arbitration 
agreement to provide for protection of 
all American property rights pending the 
final outcome of the arbitration. 

“That in good will and friendliness 
efforts should be made and persisted in to 
effect arrangements which will commit 
the two governments to the policy of 
abiding by and executing awards that 
may be made in consequence of such 
arrangements to arbitrate.” 


S. Res. 352. Introduced by Mr. Borah 
(Rep., Idaho). Passed by the Senate. 
This resolution proposes to extend the 
time for the settlement of claims between 
the United States and Mexico. Under 
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ine present law, these claims must be 
settled by August 30, 1927. 

S. Res. 330. Passed by the Senate. This 
resolution called on the State Depart- 
ment for information as to oil concessions 
and titles of Americans in Mexico based 
on rights acquired prior to May 1, 1917. 
The resolution called for the names of 
Americans owning or claiming oil rights 
or concessions in Mexico; those who have 
accepted the new laws of: Mexico bearing 
on land rights, and those: who have re- 
fused to accept the new regulations; 
whether the department advised Amert- 
cans in connection «with these laws, and 
correspondence between the department 
and Americans in connection with the 
concessions or mineral rights. The State 
Department submitted a report on the 
situation. 

TAX REVISION 


S. Res. 336. Introduced by Mr. Har- 
rison (Dem., Miss.). This resolution de- 
clared that permanent tax legislation 
should be passed at this session of Con- 
gress. The Senate, however, voted as 
a substitute a resolution by Senator 
Norris (Rep., Nebr.), providing that the 
Treasury surplus should be applied to 
reduction of the public dept. 

H. R. 16462. Amendment to by Mr. 
Harrison (Dem., Miss.). This amend- 
ment proposed to reduce the corporation 
tax to 11 percent for the calendar year 
1927 and thereafter, but was ruled out 
of order on the appropriation bill to 
which offered. 

S. 5540. Introduced by Mr. Sheppard 
(Dem., Tex.). Referred to the Commit- 
tee on Finance. This bill would require 
the Board of Tax Appeals to pass on tax 
refunds of $10,000 or more. 

H. R. 16910. Introduced by Mr. Green 
(Rep., Iowa). Reported by the Commit- 
tee on Ways and Means. This bill pro- 
poses to authorize twelve special as- 
sistants to the Board of Tax Appeals 
at $7,500 a year. 

H. R. 16462. Amendment to by Mr. 
Reed (Dem., Mo.). Rejected by the 
Senate. This amendment proposed a 
10-percent refund on 1926 taxes paid in 
1927. 

PROPERTY TAX 


H. R. 16438. Introduced by Mr. All- 
good (Dem., Ala.). Referred to the 
Committee on Ways and Means. This 
bill provides that upon declaration of 
war the President shall make a capital 
levy of 1 percent on all property, tan- 
gible and intangible, listed in every 
county, city and state for local taxes. 
In addition there would be annual in- 
come taxes ranging from 5 percent on 
$1,000 incomes up to 75 percent on in- 
comes of more than $500,000. The pur- 
pose of the bill is to discourage war. 


POWER DEVELOPMENT 
S. 5362. Re- (Continued on page 179) 
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ASBESTOS AND ITS IMPORTANCE AS A NATIONAL ASSET 


Early History Records Its Use—Its Fibrous Crystallization A Mineralogical Phenomenon— 
Asbestos Is Absolutely Indispensable: To Civilization—Road Building And Power Lines The 
Only Essential To Development In The United States 


HILE the name asbestos is be- 
coming more and more familiar 
to the average person, few, not 


belonging to the technical fraternity, 
have anything but a hazy conception of 
what this substance really is. To the 
average layman’s mind the word asbestos 
suggests either a theater curtain, or a 
piece of pipe and boiler covering, or his 
automobile brakes, or a pretty roof he 
has seen, but, what the raw material 
looks like, the majority of people do not 
know and many care still less. 

Yet asbestos is one of the most fas- 
cinating products of nature known, as 
it is a mineral which, however, in its 
fabricated state appears to be rather of 
a vegetable or animal origin on account 
of its fibrous structure and _ silk-like 
luster. 

The knowledge of its peculiar qualities 
and its sporadic use, if not in arts and 
industries, at least as a curiosity, goes 
back to the dawn of history. At about 
Tut-ankh-Amen’s time, so some of the 
historians would have us believe, mum- 
mies were wrapped in cloths made from 
asbestos; the eternal lamp in the temple 
of Pallas, Athene had an asbestos wick 
and later, at the time of Charlemagne, 
chroniclers of events mention a table 
cover made of asbestos, which the royal 
joker, in order to amuse his guests, threw 
after a meal in the fire for cleansing and 
restoring it to its original beauty. 

Aside from occasional references dur- 
ing the subsequent thousand years, as- 
bestos has not been considered worth 
while mentioning, except perhaps in min- 
eralogical treatises, but in the beginning 
of the nineteenth century fairly large 
deposits were found in the Aosta valley 
of the Italian Alps and in the Ural Moun- 
tains of Russia. Canadian asbestos 
probably made its first public appear- 
ance at an exhibition in London in 1862. 

As soon as the non-combustible prop- 
erties of this mineral fibre, were rec- 
ognized by authorities in applied me- 
chanics, investigations into the nature 
and utility of this strange mineral were 
started by research engineers in several 
countries, and the vast importance of 
asbestos was soon demonstrated. This 
started a worldwide search for deposits, 
which was most fortunately well re- 
warded, by the finding of large supplies 
in nearly all continents. 

Many a time the question has been 
asked: Why is asbestos fibrous? What 
makes it so? The best answer is per- 
haps to point out that certain minerals 
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crystallize in the cubical form, others in 
columnar shape; we also have needle- 
like and hair-shaped crystals and, if 
these latter are flexible and subject to 
longitudinal division, we call them fibres. 

It is this pecular form of fibrous crys- 
tallization—a mineralogical phenomenon 
—which gives asbestos its commercial 
importance, and the length, pliability and 
strength of the fibres determine the value 
of the asbestos. 

Mineralogically there are quite a num- 
ber of varieties of asbestos, but for pres- 
ent purposes it will suffice to confine our 
observations to the two chief subdivisions, 
namely chrysotile and amphibole, es- 
pecially since nearly all the others occur 
in foreign countries. 

This article dealing with facts and not 
with theories, we will not dwell on the 
reasons why one variety is different from 
the other, and what has made it so, but 
we will confine ourselves to the general 
statement that amphibole, which is much 
more abundant in the United States, is 
of much less commercial importance, as 
its fibre is weak and brittle, not adapted 
for spinning and weaving purposes, and 
is therefore mostly used in the form of 
very short and powderlike fibres for in- 
sulation and compounding purposes, for 
which, as a rule, the refuse from the big 
mills preparing chrysotile is employed 
and, while producers of amphibole claim 
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a certain superiority of their materia] 
for certain applications, this does not 
do way with the fact that the main 
sale of their products is in those local- 
ities where freight rates are advan. 
tageous for them. 


An entirely new development for the 
use of amphibole is, however, being 
sponsored by inventors and industrial in- 
vestigators, and as the preliminaries, 
though highly successful and yielding en- 
couraging results, are not completed, this 
is the first public reference to the sub- 
ject. 

A certain grade of pure, preferably 
white and long fibred amphibole is se- 
lected and subjected to mechanical and 
chemical treatments, which do not, like 
in all previous attempts, destroy the 
fibrous character and reduce the amphi- 
bole to a more or less pulpy substance, 
but rather enhance the advantages to be 
derived from a fibrous structure, which 
purifies without reducing, and yields a 
product, eminently well destined to be- 
come one of the most important filtering 
media known to science and which will 
probably play an important part in many 
of our chemical industries, especially 
those where rapid filtration of vast quan- 
tities of liquids and great clarity obtain- 
able during nearly uninterrupted working 
on a large scale is required. Since the 
processes of preparation and rejuvena- 
tion will be protected by numerous letters 
of patent, the United States bids fair 
to become a controlling factor in this field 
of endeavor. 

When we come to chrysotile, however, 
our position as a nation is a most de- 
pendable, and therefore most deplorable 
and precarious one. 

Due to the phenomenal strides, which 
our industrial life has taken during the 
last 10 or 15 years, and partly also due 
to our high standard of living, asbestos, 
and by this we mean now chrysotile ex- 
clusively, has become such an every day 
necessity, not only in our factories, but 
also in our entire transportation system, 
on the ground, on the water and in the 
air, as well as in every man’s home, that 
even our engineers and leaders in indus- 
trial life are not aware of the paramount 
importance asbestos is having today, as 
this is the age of specialization, and 4 
builder of aeroplane motors knows noth- 
ing of the problems of an engineer mak- 
ing underground railway cables, the 
manufacturer of refrigerators does not 
know that he is as dependent upon the 
same mineral—asbestos—as the stove 
manufacturer, and that neither of them 


f them 
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could have obtained in his products our 
present day efficiency, were it not for this 
peculiar mineral asbestos. 

The broad vision of the tremendous 
importance of the substance asbestos can 
be given only to those who follow it from 
the earth from which it is taken, through 
the many thousands of factories which 
fabricate it into the many millions of 
articles, in which it constitutes an in- 
tegral and indispensable part. 

Asbestos has become absolutely in- 
dispensable for the life of a civilized 
nation. There is no house heating unit, 
be it a central steam heating plant, or 
be it a kitchen or a kerosene stove, that 
would operate efficiently were it not 
for asbestos in the form of either pipe 
and boiler covering, or asbestos board, 
paper, felt or wick. No artificial ice 
could economically be made, no good ice- 
box could be kept in our homes, were it 
not for asbestos. Electrical wires, lamp 
sockets, bulbs even, every electrical con- 
traption in existence, including flat-irons, 
vacuum-cleaners, also telephone and 
radio, would be impossible without as- 
bestos. 

In our industrial plants we can not 
conceive any more of a steam-pipe line 
without asbestos in every pipe joint, no 
locomotive is being run without asbestos 
in various forms in different parts there- 
of, no motor would function properly, 
no steam or motor propelled ship of the 
sea or the air could be operated, were 
it not for asbestos in a thousand and 
more different forms, shapes and appli- 
cations, and if by an act of satanic in- 
fluence asbestos were’ taken away from 
us tomorrow, even the visionary imagina- 
tion of a Jules Verne were unable to 
grasp the calamitous consequences. 

Where does this all important sub- 
stance come from and what are the pros- 
pects of an uninterrupted and increas- 
ng supply? 

The most productive mines in exis- 
tence today are located in the province 
cf Quebec, about 70 miles south of the 
city of Quebec, in a serpentine area, 
roughly speaking nearly 100 miles long 
and in width ranging from a few thou- 
sand feet to perhaps 5 or 6 miles. 

This motherstone or matrix, serpen- 
tine, is more or less impregnated with 
veins of asbestos, which permeate it in 
the most irregular way, in all conceiv- 
able directions, sometimes splitting or 
coalescing, and even crossing each other. 

These veins vary in width from micro- 
scopic dimensions to about three inches 
and a trifle more, and aside from local 
disturtances, the fibre lies in fissures at 
right angles to the enclosing walls. 

Where these veins of asbestos have 
been found to be most abundant in the 
Serpentine, we heave today big quarries 
and mines. According to the statistics 
compiled by the Dominion of Can- 
eda, the year 1885 can be considered as 
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View of pit and lower end of incline railroad at Bell Asbestos Mines, Thetford 
Mines, Province of Quebec, Canada 


the first one during which regular 
mining operations were conducted on a 
permanent and industrial scale, as there 
were then 7 quarries in operation during 
the larger part of the year, and a little 
over 1,000 tons of asbestos were pro- 
duced. During the year 1925 over four 
million tons of asbestos bearing rock 


were mined, over 270,000 tons of asbes- 
tos were produced and the sales value 
thereof was close to $9,000,000. 


Before this industry could assume the 
present proportions, it has experienced 


Ps 


Cobbing asbestos at the Regal Mine 
in Arizona 


many ups and downs, not a few of which 
were due to the technical difficulties, 
which opposed themselves to the eco- 
nomic working of the quarries and to 
the separation of the fibres from the 
rock, as all standard methods of ore re- 
duction and concentration could not be 
applied, as this was the first time that 
a fibrous mineral was to be treated. 

Even today the prevailing methods of 
preparing asbestos for industrial uses 
will appear crude to the uninitiated, for 
the reason that the best qualities for 
spinning purposes are still exclusively 
prepared by hand labor and not by ma- 
chinery. 

As soon as the rock is blasted, all 
pieces containing asbestos veins, the 
fibre of which shows a length of % inch 
and more, are hand-sorted and brought 
to sheds, where they are subject to hand- 
cobbing. On staunch benches and tables, 
the surface of which is usually a heavy 
iron plate, the cobbers remove the rock 
containing no asbestos from the vein 
matter, and the latter is then hammered 
with lighter iron mallets to partly disin- 
tegrate the veins of asbestos, so as to 
be able to eliminate all rock particles 
still adhering to the outside, or embedded 
in, the asbestos veins. After careful 
screening and assorting the fibre accord- 
ing to length, all which is %-inch long 
and more is bagged as crude No. 1 and 
the material of % to %-inch fibre length 
goes as crude No. 2 to the asbestos tex- 
tile plants. 

The other rock mined and containing 
veins with asbestos of less than %-inch 
fibre length has again to be assorted in 
such with enough asbestos to justify mill- 
ing and such too lean or not containing 
any asbestos at all, so as not to uselessly 


— Pe 
in pe 4 ‘ 
. 
in- 
phi- 
nce, 
o be 
hich 
sa 
be- 
ring 
will 
any 
ially 
juan- 
tain- 
king 
yena- 
atters 
fair 
yever 
which 
30 due - 
but 2 \ Py 
ystem, 
mount 
nes not ~ 


178 


THE MINING CONGRESS JOURNAL 


Close-up view of entrance to undergroun 


d workings and incline railroad of Bell 


Asbestos Mine, Thetford Mines, Province of Quebec, Canada 


burden the mill with dead rock. By far 
the larger part of the rock mined goes 
to the mill by hoist and aerial tramway, 
by inclined railway or other suitable con- 
veyance, and while there are scarcely 
two fiberizing plants which follow exactly 
the same lines, the general practice is 
about as follows: 

The first step is to dry the rock thor- 
oughly, and this is either done in large 
rotary driers heated by wood or 
from the outside or by circulating hot 
air inside, or by using stack driers, and 
great economy is claimed for their opera- 
tion. This rock, when still hot, is passed 
through large jaw 
which in the district are said to be the 
largest in existence, after which rotary 
or gyratory crushers, in some instances 
also rolls, continue reducing the rock 
pieces in size, thereby liberating already 
some of the fibre from the adhering rock 
and the whole ground-up mass passes 
over belts or shaking screens, from which 
the fibre is removed by air suction 
through inverted funnels, while the rocky 
particles, still containing much unopened 
fibre, go to various fiberizing devices, 
such as cyclones, beaters or pulverizers, 
but all reduction takes place step by step 
and after each milling or size-reducing 
operation the material travels over 
shaking screens, from which the fibre is 
again removed by air suction, while the 
fine rock particles through the 
screen to be reground and treated in a 
similar way, until even the shortest fibre, 
appearing to the naked eye nearly like 
dust, is also removed by air separation. 

It is most important to reduce the as- 
bestos rock gradually and to eliminate all 
fibre as soon as liberated, to prevent its 
being crushed by the next milling opera- 
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tion, as, the longer the fibre, the greater 
its value and the more it is crushed, 
rolled or ground, the shorter it gets. 
When being lifted up by air suction 
from belts or shaking screens, the fibre 
is blown into bins or settling chambers, 
but it needs further cleaning, since small 
rock particles will always be carried 
along, especially with the longer fibres, 
and this is usually done by rescreening 
either on flat oscillating or in round ro- 
tating screens, which latter are 
grading the asbestos into long, medium 


also 


Sorting and screening asbestos, Regal 
Mine, Arizona 
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and short fibres, and most of the mills 
produce anywhere from five to ten or 
twelve different grades. 

Having realized the importance of as. 
bestos as a daily necessity, we can con- 
gratulate ourselves on having the main 
source of supply so near to our manu- 
facturing centers. Of the approximately 
270,000 tons of asbestos produced in 
Canada in 1925, about 210,000 tons were 
consumed in the United States, and in 
addition thereto we have imported from 
South Africa a few thousand tons more, 
Another possible source to supply part 
of our requirements could be Russia, but 
there are no other countries having de- 
veloped asbestos deposits which could be 
of economical importance for us. 

Should we complacently sit back and 
be satisfied that the asbestos deposits in 
Quebec are so near us and that South 
Africa is willing to help us out in a 
pinch? 

It would be a national folly, the detri- 
mental consequences of which can not be 
exaggerated. Yet no great exertion on 
our part is needed to counteract the 
Canadian monopoly and to make our in- 
dustries independent of foreign supplies 
of this indispensable raw material, be- 
cause Providence has blessed our coun- 
try with very large and rich deposits of 
asbestos -of a quality superior to that 
found anywhere. 

Aside from several localities in Cali- 
fornia, Montana, Idaho, and Vermont, 
the commercial possibilities of which 
have not as yet been fully demonstrated, 
we have in the State of Arizona, and 
particularly in Gila County, not far from 
the well-known Roosevelt Dam, the rich- 
est deposits of the best quality of as- 
bestos known to this day. While the 
Canadian rock, as mined now, yields less 
than one-half of 1 percent of “crude” 
asbestos, and does not average much 
more than about 6 percent of mill fibre, 
the peculiarities of the Gila County as- 
bestos deposits have necessitated mining 
methods which, in many instances, yield 
nearly 10 percent of “crude” and fre- 
quently close to 20 percent of mill fibre 
per ton of rock mined. 

This great difference in yield is easily 
explained by the fact that in Canada 
the asbestos veins are disseminated all 
through the rock, which requires the 
blasting away of whole mountains, while 
in Arizona the asbestos occurs in well- 
defined horizontal zones or blanket for- 
mations of comparatively narrow width, 
but highly enriched with asbestos veins, 
and between these zones of enrichment 
is barren rock, which need not be mined. 
Most of the mining done in Ganada 1s 
open pit work, but in Arizona under- 
ground mining is exclusively practiced in 
the form of tunnels, crosscuts and stopes 
or working chambers. A typical adit 
or tunnel of an Arizona asbestos mine 
is about 6% feet high and a little over 
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Typical asbestos formation in Arizona 


4 feet wide. On both sides right above 
the floor we see an asbestos zone of about 
12 to 15 inches thickness containing two 
and more veins of 1-inch fibre length and 
longer, and a great number of shorter 
ones. Above this, on both sides, will 
nearly always come about 3% to 4 inches 
of barren rock, mostly limestone, and on 
top of this an asbestos zone averaging 
18 inches thickness with veins varying 


from 3 inch to the smallest. 

The Regal Asbestos Mine—which can 
be cited as typical, as it lies in the cen- 
ter of the whole district—situate in the 
Salt River Canon, a few miles above 
Roosevelt Lake, has its highest workings 
on a precipitous slope nearly 2,000 feet 
above and distant from the Salt River. 
About 100 feet below these highest work- 
ings, another fiberized double zone, like 
above described, is now being exploited, 
and all the way down to the river five 
more of such single or double zones of 
asbestos-bearing rock have been uncov- 
ered with anywhere from 100 to 350 feet 
of barren rock between them, and all lay- 
ers of asbestos occur in nearly perfectly 
horizontal blanket formations of amaz- 
ing continuity. 

In this district, therefore, nature has 
given the United States one of the great- 
est treasures, which may one day be- 
come of incalculable importance for our 
national well being or even independence, 
but these rich deposits lie, for the most 
part, in a rugged canon country acces- 
sible to mountain horse and burro only, 
and most of them are 50 miles and more 
from the nearest railroad station, with 
roads passable for automobiles and 


trucks only part of the time and part 
of the way. 


At the time of inflation, during the 
latter part of the late war and shortly 
thereafter, some of these mines could op- 
erate at a profit; for several years there- 
after all of them were closed down, and 
at the present time only two of them, bet- 
ter and more intelligently developed than 
the others, are working a small force, 
and, while exercising the greatest econ- 
omy and circumspection, they are the 
only ones courageous enough to carry on 
against odds and to battle against diffi- 
culties in the remote wilderness in true 
American pioneer style. 

All these mines would need to free the 
American industries from the foreign 
yoke and to make them independent of 
outside domination, which has exerted 
itself, for instance, in 1920, by boosting 
the price of crude asbestors No. 1 from 
a prewar level of $250 per ton to over 
$3,000 per ton, would be a little help in 
road building and a little consideration 
in the laying of power lines. In nearly 
all of these mines drilling, as well as 
tramming and all other mine work, has 
to be done by hand, as the only fuel to 
generate power with, which could come 
in question, is oil or gasoline, and it has 
proven to be too expensive to transport 
it all or part of the way on burro back. 

A surplus of electrical energy being 
available at Roosevelt Dam, and elec- 
tricity being the ideal power for air com- 
pressors, mine haulage and asbestos 
fiberizing plants, all prerequisites are 
given for the establishment of a perma- 
nent and profitable asbestos-producing 
area in Arizona. The cost of building 
these roads and laying the power lines, 
however, is too great for the individual 
operators, but, in view of the national 
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importance of asbestos, and the fact that 
these deposits in Arizona are the only 
ones known today, which could make us 
independent as a nation from foreign 
supply in times of stress, should induce 
the Department of Commerce to investi- 
gate the feasibility of cooperation be- 
tween the political powers and the pri- 
vate operators to develop rationally this 


most important of our dormant. national 
assets. 


LEGISLATIVE REVIEW 
(Continued from page 175) 
ported by the Senate Committee on Com- 
merce. This bill proposes to allow the 
Federal Power Commission to use license 
fees under the water power act for ex- 

penses of its work. 

S. 5322. Introduced by Mr. McKellar 
(Dem., Tenn.). Referred to the Com- 
mittee on Commerce. This bill would 
forbid the Federal Power Commission 
from exercising jurisdiction over power 
development on non-navigable streams. 
The Senator offered it as an amendment 
to S. 5362 and other bills to force action. 

S. 5370. Introduced by Mr. Copeland 
(Dem., N. Y.). Referred to the Com- 
mittee on Commerce. This bill proposes 
to repeal the Federal Water Power Act 
and to confer authority for power de- 
velopment on the Interior and Agri- 
cultural Departments. 

S. J. Res. 146. Introduced by Mr. 
Phipps (Rep., Colo.). Referred to the 
Committee on Irrigation. This resolu- 
tion provides for the appointment by 
the President of five engineers to inves- 
tigate the Lower Colorado River to re- 
port on feasible methods for the use of 
the water for production of hydroelectric 
power and other purposes. Two of the 
engineers would be appointed by the In- 
terior Department, two from the War 
Department and one not in the Govern- 
ment service. The bill appropriates 
$100,000. 

H. J. Res. 357. Introduced by Mr. Col- 
ton (Rep., Utah). Referred to the Com- 
mittee on Irrigation. This is similar to 
the foregoing, except that it appropri- 
ates $175,000. 


LABor LAWS 


H. R. 17069. Introduced by Mr. Bacon 
(Rep., N. Y.). Referred to the Com- 
mittee on Labor. This bill provides that 
contractors on Government works shall 
comply with state laws governing hours 
of labor and wages on state public 
works. 

LABOR SAFETY 


H. R. 12263. Reported by the Senate 
Committee on Labor. This bill, which 
has already been passed by the House, 
provides for the creation of a division 
of safety and a safety museum in the 
Bureau of Labor Statistics of the De- 
partment of Labor. 
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MAGNESITE MINING IN CALIFORNIA* 


Production Per Man Low Due To Care In Preparation Of Ore As Mined—Conchoidal Fracture 
Indicates Good Ore—Aerial Tramway Used—Product Marketed In Three States—Oil Burning 


LL the domestic production of 
A magnesite during 1925 came from 

two states, California and Wash- 
ington. Of a total of 120,660 tons of 
crude ore, 64,600 tons, or 54 percent, 
were produced in California.’ Of this 
quantity California produced about 99 
percent of the caustic calcined, but only 
10 percent of the dead-burned. The 
largest producer was C. S. Maltby, of 
San Francisco, who operated the Red 
Mountain Mine, in Santa Clara County, 
and the Sampson Mine, in San Benito 
County, under lease. These two mines 
have been studied by the author, and 
offer interesting comparisons as to min- 
ing and treatment methods and final 
products. 

GEOLOGY 


The general geology of the magnesite 
deposits of California has been described 
by Hess,? Bain,’ and others,‘ and al- 
though a detailed discussion is not neces- 
sary here, a brief summary will assist in 
understanding mining conditions. 

California magnesite, when compara- 
tively pure, is usually a white, fine- 
grained rock, with a conchoidal fracture, 
occurring in veins and lense-like masses 
in serpentine. The veins vary consider- 
ably in width, and usually occur in a 
series of more or less parallel veins inter- 
sected by other series or systems of veins, 
probably following original or secondary 
fissures in the enclosing serpentine. The 
most generally accepted theory of origin 
is that the magnesite was formed by the 
action of surface waters charged with 
COz percolating downward through fis- 
sures and changing the magnesium sili- 
cates of the serpentine into magnesium 
carbonate. 


Coast RANGE DEPOSITS 

The writer’s observations have been 
chiefly in the Coast Range of California, 
in which his closest studies have been of 
the deposits at Sampson Mountain, in 
San Benito County, and at Red Moun- 
tain, in Santa Clara County. 

Operations at the Sampson deposit 
have been in a quarry which has opened 
a wide vein to shallow depth only, so 


* Paper presented to New York Meeting, A. I. 
M. E., February, 1927. Copyright, 1927, by the 
American Institute of Mining and Metallurgical 
Engineers, Inc. 

7 Mining Engineer, San Francisco, Calif. 
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Rotary Kilns In Use 


By Leroy A. PALMER{ 


that no great opportunity is offered for 
study, but at Red Mountain a number 
of veins have been opened to a depth of 
several hundred feet, so that conditions 
are favorable for observing their char- 
acteristics. These observations indicate 
that the veins of the Coast Range are 


Fig. 1—Specimens of magnesite 


typical of those occurring in serpentine. 

The Coast Range has a general north- 
west-southeast trend. The most wide- 
spread formation is the Francisan, the 
principal member of which is a massive 
greenish-grey sandstone which has been 
intruded by a number of large dikes and 
batholithic masses of ferro-magnesian 
rocks; pyroxenites, and peridotites. The 
magnesite is found in these basic intru- 
sives, generally where they have been 
altered to serpentine. 

Naturally, the intrusions were accom- 
panied and followed by extensive fault- 
ing and fracturing, which opened many 
channels for the circulation of the CO:z 
solutions, and the veins thus formed fre- 
quently have at least one well-defined 
wall, clean-cut and slickensided. This is 
particularly the case where the crush- 
ing has been on only one side of a major 
fault plane, so that the solutions have 
had easy access to a crushed zone that 
has led them away from the solid wall 
which was less susceptible to attack and 
chemical reaction. 


MOVEMENT OF OREBODIES AFTER 
FORMATION 
The orebodies give ample evidence that 
considerable movement took place after 
they were formed. This movement was 
both lateral and longitudinal. It shows 
longitudinally in numerous strike faults 
that usually occur on the hanging-wall 
side of the vein. Dip faulting is not a 
common phenomenon, but there are nu- 
merous instances of lateral pressure in 
many distortions of the orebodies. The 
most noticeable of these is in the White 
Queen vein where the fracture zone and 
the orebody have been forced into a huge 
crescent having a large bulge in the 
middle and tapering ends. 


The strike faults are usually on the 
hanging-wall side of the veins, and have 
resulted in smearing over the wall a 
layer of ore, varying in thickness from a 
few inches to 2 or 3 ft. This layer of 
ore acts as a protective seal of the wall, 
and prevents oxidation after the deposit 
has been exposed to the atmosphere by 
mining. It operates so usefully in this 
respect that, when its thickness is not 
so great as to represent a substantia] 
loss, it is found advisable in mining to 
leave it, as the checking of the oxidation 
of the wall is a material assistance in 


. supporting excavation. 


Although general conditions favor the 
conclusion that the magnesite was 
formed by percolating water, the Red 
Mountain deposit gives interesting and 
indisputable confirmation. Open fissures 
have been found in which one wall bears 
a crust of magnesite such as shown by 
the right-hand lump in Fig. 1, the ap- 
pearance of which leaves no doubt in the 
observer’s mind that it was formed by 
water trickling over the wall. In fact, 
had the water dropped from the roof, 
instead of flowing over the wall, it would 
have resulted in a stalactitic growth in- 
stead of the crust observed. Even fur- 
ther confirmation is found in the fact 
that thin films of a similar nature have 
formed recently in some of the worked 
out and abandoned stopes. 

Although there seems to be no reason 
to believe that the deposits at Red Moun- 
tain and Sampson Mountain are dissimi- 
lar in their origin, as both occur in ser- 
pentine, with like appearance on the 
surface, the Sampson deposit has not 
been developed to an extent that permits 
a satisfactory comparison of the two. 


MINING 


The deposits in the vicinity of Red 
Mountain occur along fracture zones 
having a trend within a few degrees, 
either way, of north and south. The 
major fractures strike somewhat east of 
north, and are crossed by minor frac- 
tures that intersect them at acute angles. 
The dips vary widely, but average from 
45 to 50°, and are generally in a westerly 
direction, although occasional easterly 
dips occur. 

The veins vary greatly in width. The 
stopes are from 6 to 15 ft. wide, with an 
average of 10 ft. Extreme widths reach 
40 ft., but this is rare. On the other 
hand, the mineralized area may nar- 
row down to a mere stringer. When such 
contractions in the vein are encoun- 
tered in horizontal operations, they are 
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followed out, and it is a frequent occur- 
rence to find another swell with a body 
of ore of sufficient width to mine profit- 
ably. When such contractions are en- 
countered in sinking, the indications are 
that they mark the lower limit of the ore- 
body, thus adding support to the theory 
of downward solutions, although the de- 
posit has not been followed to sufficient 
depth to prove this statement conclu- 
sively. 

The Red Mountain deposit has been 
opened up over an area of several thou- 
sand feet in both length and width. A 
large number of veins have been discov- 
ered and considerable exploration work 
has demonstrated the existence of a de- 
posit of unusual size. Knowledge of the 
actual extent is still limited, however, as 
almost the entire surface is covered by 
a growth of brush which is literally im- 
penetrable. This is not causing any 
great concern at present, as the ore re- 
serves are ample for the time being; but, 
when occasion arises, the brush will be 
burned and the surface given a thorough 
prospecting. 


Rep MOUNTAIN MINES 


The ore from the Red Mountain mine 
has been shipped from four groups of 
workings or mines, and three camps have 
been maintained. More recently, opera- 
tions have been concentrated at the White 
Queen and White Diamond mines and 
carried on from one camp near the center 
of the property. Transportation from 
each mine is by aerial tramways, the two 
converging and dumping to the’same bin 
at the calcining plant (see Fig. 2). 

A large quarry was opened on the 
White Queen, on the crescent-shaped de- 
posit mentioned, and a large tonnage was 
extracted before conditions became such 
as to render underground work more 
economical. Levels have been driven be- 
neath this deposit and raises extended to 
it, and it is now worked by stoping. 
There are two levels, 100 ft. apart, but 
the principal production is from the 
White Diamond group. 

At the time these notes were made one 
shoot on the White Diamond vein had 
been worked horizontally for 700 ft., 
through widths ranging from 3 to 20 ft., 
with an average of 10 ft. The shoot on 
the Smith vein, followed for more than 
400 ft., has an average width of 6 ft. 
The Ollalla has been opened to a depth 
of 225 ft., with a length of 200 ft. on each 
level, the width ranging from 4 to 24 ft. 
and averaging 12 ft. The Ehrmann had 
an average width of 15 ft., through a ver- 
tical range of 200 ft., but development 
on this, the Cummings, and the Silver, 
has been of more limited extent than on 
the others. These figures are given 
somewhat in detail in order to convey 
some idea of the extent of the deposit. 

The steep mountainside makes a condi- 
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Fig. 2.—Magnesite calcining plant at Red Mountain 


tion that is ideal for operating through 
tunnels. The Diamond group has been 
opened for a range of 500 ft. through 
four levels. A main haulage way was 
driven and operated for several years 
until it was demonstrated that the ore 
extended for a considerable depth be- 
neath it, and then the present haulage 
level was driven 175 ft. below the old one. 


METHOD OF OPENING A DEPOSIT 


In opening a deposit, a main entry is 
driven in the footwall parallel to the vein. 
These entries are 7 by 7 ft. in cross- 
section and require little timbering, as 
the unaltered serpentine is not materially 
affected by atmospheric agencies. At in- 
tervals of 150 to 200 ft. main raises are 
driven, with a cross-section of 5 by 7 ft. 
to the next level. These raises are car- 
ried in the footwall until they meet the 
vein, and this is then followed upward. 
Between the main raises, at intervals of 
30 ft., secondary raises are carried up ap- 
proximately 15 ft., at which level they 
have penetrated a few feet into the vein. 
They are then turned each way at angles 
of 45° and carried in the vein on this 
slope until they meet. 

Stoping is then done by drilling holes 
in the back, and blasting down and 
drawing off only such ore as necessary to 
give working room. Occassional pillars 
are left to support the walls, but, with 
this exception the method is typical 
shrinkage stoping, and need not be de- 
scribed. Operations cease with a back 
from 6 to 8 ft. thick between the stope 
and the next level. This ore and the 
stope pillars will be removed when the 
time comes to abandon that part of the 
mine. Stoping is carried on by working 
upward from the main levels, driving a 
level in the vein to the end of the ore 
shoot and working backward until the 
ore is removed. Fig. 3 illustrates one of 
the stopes in the White Diamond mine. 


IMPURITIES 


No mechanical treatment of magnesite 
ore for improving its grade is practiced 
at the California mines, and consequently 
the impurities allowed in mining are re- 
stricted to narrow limits. Hand sorting 
is the only method of bettering, and con- 
sequently it is essential to break the ore 
in the stopes as cleanly as possible, and 
with no more admixture of wall rock than 


can be avoided. Furthermore, as has 
been noted, there is frequently a “gouge” 
along the hanging wall, which latter has 
been more or less shattered by the proc- 
esses incident to the forming of the veins. 
This gouge acts much as a heavy layer of 
cement, and helps to keep the wall in 
place so that it is desirable to leave it un- 
disturbed. This also calls for careful 
mining. For these reasons the tonnage 
mined per man does not approach that 
usually attained in shrinkage stoping in 
metallic minerals, which is generally car- 
ried on in low-grade deposits where a 
large tonnage is sought with the expecta- 
tion that any lack of care in mining will 
be remedied in the mill. At the Diamond 
the gross output per man is from 3 to 5 
tons, but when waste is sorted out and 
fines screened only 1 to 2 tons reach the 
kilns. 

Main drifts, which have a cross-section 
of 7 by 7 ft., are driven with two miners 
and two muckers per shift. The men are 
paid $5.50 per shift, with a bonus of $1 
per foot for every foot more than five 
broken per day. A standard center-cut 
round of from 12 to 15 holes is used, with 
about 50 lbs. of powder per round. From 
5 to 6 ft. per round is the usual progress. 
These drifts cost about $6 a foot. 

The raises are 5 by 7 ft. in cross-sec- 
tion, and cost $4 a foot. Stoping is done 
by contract. The company furnishes the 
machines and air, sharpens the steel, and 
trams the ore; the contractor furnishes 
labor and powder only. 

The ore is loaded through hand-oper- 
ated sector gates to 2-ton side-dump cars 
hauled by a gasoline locomotive with a 
Ford automobile engine. The various 
parts of the locomotive were hauled up 
the steep road to the mine and assembled 
there. 


VENTILATION 


The loading chutes are only a few hun- 
dred feet from the mouth of the haulage- 
way, and ventilation conditions are such 
that there is always a strong outcast 
from the haulage level, so that the gaso- 
line locomotive can be used with safety. 
Haulage is through a level driven for 
that purpose at an elevation of 175 ft. 
less than the lowest operating level. 

At the mine bins the ore is dumped 
over a 1%-in. grizzly, the undersize from 
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Fig. 3.—Shrinkage stope in the 
White Diamond Magnesite mine. 


which passes to a %-in. screen. This 
gives three products, lump for the stack 
kilns, fine ore for the rotary kiln and 
dust. The latter is wasted, as it is found 
to run high in impurities. 


SAMPSON MOUNTAIN 


The surface of the claims at Sampson 
Mountain is covered by dense brush, 
characteristic of the Coast Range, so 
that, as at Red Mountain, it is impossible 
to obtain an adequate idea of the outcrops 
or of the extent of the deposit from a 
study of the surface. Here and there 
outcrops, some of them of unusual promi- 
nence, as illustrated in Fig. 4, indicate 
that the deposit is of great extent. 

Production at Sampson Mountain is 
from a quarry on one of the large out- 
crops which has been opened by two 
benches, one 45 and the other 90 ft. above 
the haulage level. Each bench is reached 
by a raise, 4 by 4 ft. in cross-section, 
driven at an angle of 75° and lagged 
both inside and outside. The haulage 
level is 5 by 7 ft. in the clear, well-tim- 
bered, and 250 ft. long to the raise to the 
upper bench, the raise to the lower being 
at the 83-ft. point. 

Fig. 5 shows the surface workings at 
the White Queen Mine. Fig. 6 shows the 
quarry on the upper bench of the Samp- 
son Mine. The benches are worked in- 
dependently of each other as quarries and 
not as glory holes. Faces are carried to 
a maximum height of approximately 30 
ft. Mining is done by jack-hammers 
which receive air from an 8 by 6-in. Rix- 
Gardner compressor belted to a gas en- 
gine from a Kelly truck. All holes are 
vertical or nearly so, varying, according 
to conditions, from 5 to 15 ft. in depth, 
with a burden of 5 or 6 ft. The powder 
used is 40 percent gelatine. 
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Fig. 4.—Magnesite outcrop at 
Sampson mine 


SORTING 


The raise from the haulage level holes 
out into the quarry, and tracks radiate 
from it to the various faces. As the ore 
is broken down the larger pieces are 
blockholed, and it is sorted before being 
loaded into the cars. Color and weight 
are no guides to the sorters, who judge 
by the appearance of the fractured sur- 
faces. A clean conchoidal fracture is an 
indication of good ore; an appearance 
of stringers or fibers on the surface indi- 
cates high silica and a rough, hackly sur- 
face lime. 

Mining is done by contract, 15 men be- 
ing employed for an. output of 120 tons 
daily. Two of these men are miners, two 
are trammers, and the rest are sorters 
and muckers. The company furnishes 
the drills and sharpens the steel. 

From the chutes the ore is trammed to 
a 100-ton bin, 150 ft. from the mouth of 
the tunnel. At the bin it is dumped over 
a \%4-in. grizzly where a rejection is made 
of the undersize, as it is found that the 
fines of the first breaking are high in lime 
and silica. 


TRANSPORTATION 


At each locality the mine is well up the 
side of a steep mountain at an elevation 
considerably higher than the treatment 
plant, a condition making the aerial tram 
an ideal method of transportation. 

There are two tramways at Red Moun- 
tain. At the White Queen a standard 
type of 2-rope aerial tram loads from a 
200-ton bin and delivers at the kiln, 2,600 
ft. away, after a drop of 600 ft. At the 
White Diamond there is a 100-ton bin 
serving a home-made “jig-back,” having 
a drop of 425 ft. in 1,250, which is giving 
excellent satisfaction. Both tramways 
dump automatically at the kilns into a 
150-ton bin having one compartment for 
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lump ore for the stack kilns and one for 
fine ore for the rotary kiln. 

At the Sampson, a standard type of 
2-rope tramway with %%-ton buckets 
transports the ore 4,500 ft. horizontally, 
in which distance it is dropped 1,600 ft, 
and is dumped by hand into a 200-ton bin 
at the kiln. All ore at the Sampson is 
treated in a rotary kiln, so that all coarse 
pieces must be reduced prior to treat- 
ment. From the terminal bin the ore is 
fed without sizing to a 10 by 16-in. 
Hendy Blake crusher set to 2 in. A belt 
elevator raises the crushed product 24 
ft. and delivers it to a 3 by 7-ft. trommel 
with 1-in. punched holes, the oversize of 
which goes to a No. 2 Telsmith gyratory 
crusher set to % in. Crusher product 
and trommel undersize go to the 80-ton 
bin from which the kiln is fed. 


BURNING 


Magnesite is marketed in three grades: 
Crude, dead-burned, and caustic calcined, 
The crude or untreated ore is used for 
various purposes, such as the manufac- 
ture of metallic magnesium, magnesia 
salts, paint, etc. Very little of the Cali- 
fornia product is marketed in the crude 
state. Dead-burned magnesite, which is 
the completely calcined product, has its 
principal use as a refractory. It should 
be free from CO: and carry not more than 
2% percent of CaO and 5 percent of 
SiOz, and should contain from 7 to 10 
percent of iron oxide. The caustic cal- 
cine—the “calcine” of the furnaceman— 
is the light-burned product, and is used 
for many purposes, such as _ plaster, 
cement, wallboard, pipe covering, sound 
insulation, etc. It has the same lime and 
silica content as the dead-burned, but 
should contain not more than 6 to 6% 
percent of iron oxide, 3 to 3% percent 
CO: is customary but up to 5 percent is 
permissible for most uses. 


Coarse Treatment 


At Red Mountain the coarse ore is 
burned in four-stack kilns and the fine 
ore in a rotary. The stacks are situated 
so as to be convenient to the coarse-ore 
bin, one being charged directly from the 
bin and the others by using short trams. 
Two sizes of kilns are in use, 6 ft. in- 
side diameter with a capacity of 12 tons 
per 24 hr., and 7 ft. diameter with a 
capacity of 14 tons. They are oil-fired, 
with fire-boxes built around the base, and 
discharge to individual stacks, 2% by 30 
ft. A charge column of 18 ft. is carried, 
and the temperature maintained is from 
1,800° to 2,000° F., under which condi- 
tions a period of 8 hr. is required to pro- 
duce the caustic calcined product. 


Fines 
At the time these notes were made the 
fines at Red Mountain were being treated 
in a Scott furnace, which has since been 
supplanted by a rotary kiln. As the 
rotary treatment is described in some de- 
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tail in connection with the Sampson, only 
the former method of treatment in the 
Scott furnace is considered here. 

The oversize from the trommel at the 
mine, 134 to % in., is dumped to sepa- 
rate compartments in the bin at the 
kilns. From these bins it is fed through 
a hand-operated gate to a conveyor, 125 
ft. long with a rise of 25 ft., which also 
serves as a picking belt. The serpentine 
and other impurities are picked out and 
the ore is discharged to a 50-ton bin, 
from which it is loaded to cars and 
trammed to the Scott furnace. 

The Scott furnace was designed origi- 
nally for treating quicksilver ores, and 
this particular furnace was moved in 
from a near-by quicksilver mine. It is 
rectangular in cross-section, 16 by 24 ft., 
35 ft. high, and is equipped with an oil 
fire-box at each end. On each side of 
the furnace there is a series of inclined 
shelves pitching in opposite directions, so 
that the ore slides across one shelf and 
falls from the bottom of that shelf to the 
top of the one below it and thus slowly 
runs or “trickles” from top to bottom 
of the furnace, during which .passage it 
is subjected to the heated gases from the 
fire-boxes passing through the stack. 


Rotary Kiln 

The Scott furnace has been success- 
ful in treating quicksilver ores, and has 
made a satisfactory product in treating 
the magnesite, but was discarded in favor 
of the rotary kiln because of the greater 
capacity of the latter. 

At the Sampson Mine all treatment is 
in a rotary kiln which makes either dead- 
burned magnesite or caustic calcine, ac- 
cording to the market demand. The 
kiln, Fig. 7, is 80 ft. long, and is set with 
a16to1 pitch of 5 ft. The outside diam- 
eter is 7 ft. but this is reduced to 6 ft. 
inside by the fire-brick lining, and fur- 
ther tapered at the stack end to 4 ft. for 
the purpose of reflecting the heat back 
toward the fire-box. An eccentric feeder 
delivers the crushed ore from the bin to a 
chain elevator which raises it 12 ft. and 
discharges it to a water-jacketed feed 
pipe to the kiln. Fig. 8 shows the tram- 
way bins, crushing plant, fine-ore bin, 
and stacks of the rotary kiln. 

Grading 

The grade of the product—that is, 
whether dead-burned or caustic—is gov- 
erned by the heat in the kiln. For dead- 
burning this is 2,800° F. in the fire zone, 
which is from the 10 to the 20-ft. point, 
reckoning from the fire-box end. With 
this temperature in the fire zone the 
Stack gases are at about 1,000° F. In 
dead-burning, the kiln is given an extra 
lining in the fire zone by fusing 3 or 4 in. 
of magnesite dust onto the lining under 
high heat for about 24 hr. At the time 
of the author’s visit about 4,000 tons of 
dead-burned magnesite had been pro- 
duced with the lining then in use, and it 
was still in good condition. 
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Fig. 5.—Surface workings at White Queen mine, with quarry in the 
background. 


Fig. 6.—Quarry on the upper bench of the Sampson mine. 


As the Sampson ores are deficient in 
iron, which is necessary in the dead- 
burned product, it is added in the form 
of mill scale. This is stored in a small 
bin beneath the ore bin and discharged 
by an eccentrically-operated feeder to 
the chain elevator that carries the ore to 
the kiln. 

Caustic calcine is produced in the same 
manner as the dead-burned but at a 
lower temperature, 2,200° F. in the fire 
zone and 400° F. in the stack. With 
this more moderate temperature the re- 
inforcement of the lining is not necessary. 

The kiln makes a revolution in 80 sec., 
and has a capacity of 35 to 45 tons of 
dead-burned per 24 hr. according to 
whether the product is burned to a light 
brown or a black. The analysis of the 
two is the same, except for a difference 
in ignition loss, but the black commands 
a somewhat higher market price. The 
capacity for caustic calcine is higher 
than for dead-burned, as the kiln can be 
fed more heavily and produce 60 tons per 
24 hours. 

An interesting feature of the process 
is the fact that the change in the char- 
acter of the product appears to come 
suddenly as it passes through the kiln. 
When a kiln that has been making dead- 
burned is shut down and cooled, the first 
30 ft. (approximately) are found to con- 


tain dead-burned magnesite, after which 
there are 10 ft. of over-burned caustic, 
then 10 to 15 ft. of caustic, and the re- 
mainder is raw ore. These grades do not 
merge; there is a sharp line of de- 
marcation between each. 


FUEL 

The kiln is oil-fired, and consumes 60 
gal. of fuel oil per ton of caustic and 
70 gal. per ton of dead-burned. It has 
two stacks, 30 in. by 50 ft., which give 
a natural draft of 4 in. of water. Be- 
tween the kiln and the stacks is a dust 
chamber, 10 by 16 ft., 14 ft. high, with a 
baffle wall. This chamber settles out the 
fines from the kiln and, as they are too 
high in lime and silica to justify re- 
covery, they are wasted. 

Labor consists of one man at each 
tramway terminal, one crusherman, one 
blacksmith and general utility man on 
day shift, and two men at the rotary 
kiln on both day and night shifts. 


HANDLING KILN PRODUCT 

The product of the Scott kiln is raked 
onto a hearth, where it cools and from 
which it is trammed to a chain elevator 
to the shipping bin. 

The product of the stack kilns, which 
make only caustic calcine, is raked out 
onto concrete floors and spread in heaps 
1 ft. thick for cooling. When cooled it 
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Fig. 7.—Rotary kiln at the Sampson 
Mine 


is shoveled into wheelbarrows and 
dumped into hoppers feeding an inclined 
conveyor, 205 ft. long, with a rise of 15 
ft. This conveyor is used as a picking 
belt. One man, stationed at the feed 
hopper, picks out the serpentine and 
throws it to the waste bin. Three or 
four other pickers, stationed along the 
belt, pick out the pieces that are good 
magnesite as far as composition is con- 
cerned but are off color and consequently 
not adapted to the many uses that re- 
quire the pure white material. 


In calcining, many of the larger lumps 
do not “cook” through. The process of 
calcining causes the thoroughly treated 
ore to take the form of needle-shaped 
crystals in radiated groups. These 
groups crumble very easily, the indi- 
vidual crystals falling apart. When a 
piece of ore does not cook thoroughly 
the result is an egg-shaped core sur- 
rounded by crystals of calcine. Ob- 
viously, a separation of the partly raw 
ore and the calcine is necessary, and this 
is effected very simply. The picking belt 
dumps to a 3 by 7-ft. trommel with 1-in. 
holes, and the tumbling about in the 
trommel breaks off the crystals; these 
pass through the holes and the partly 
raw cores are discharged from the end 
as oversize and returned to the kilns. 
One of these pieces of partly cooked ore 
is shown in the middle of Fig. 1, and at 
the left is a small pile of the thoroughly 
cooked needle-like crystals which have 
been rubbed from the center chunk. The 
tonnage ratio of the original charge to 
the kilns to the final product in the bins 
is about 2%:1, with a consumption of 
1 bbl. of oil to a ton of calcine. 

As all the kiln output at the Sampson 
is finished product, it goes directly to the 
shipping bins without further treatment. 
A bucket-and-chain elevator, running at 
an angle of 45°, discharges it directly 
to the dead-burned bin or to a screw con- 
veyor which carries it to the calcine bin. 
The dead-burned bins are of timber 
frame with a lining of two thicknesses 
vf fire-brick laid with an air-course be- 
tween to facilitate cooling. The caustic 
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plant, and stacks of the rotary kiln, 
at the Sampson Mine 


8.— Tramway bins, crushing 


bins are steel-lined and have steel hopper 
bottoms. 
POWER 


The power requirements at both mines 
are small. At Red Mountain three Chi- 
cago compressors, each with a capacity 
of 300 cu. ft. per min., are connected 
straight-line to 9% by 14-in. semi-Diesel 
engines, and furnish air for the drills 
and for a water pump to the mine. One 
60 H. P. boiler supplies steam for spray- 
ing oil to the kilns and for four small 
(5 to 10-H. P.) engines which operate 
the elevating and conveying machinery 
and oil pumps. 

At the Sampson a 65-H. P. return tu- 
bular boiler furnishes steam for the oil 
burners and for two engines, one 75-H. P. 
which operates the kiln, crushers, ele- 
vators at crude bins, and electric light 
generator, and one 20-H. P. for the ele- 
vator for the finished product and the 
screw conveyor at the calcine bin. As 
previously noted, the compressor at the 
mine is run by a gasoline engine. 


FREIGHTING 

From the Red Mountain Mine there is 
a 32-mile haul to Livermore, on the West- 
ern Pacific Railroad, and one of the main 
lines of the Southern Pacific Railroad. 
The product from the Sampson is 
freighted 45 miles to Mendota on an- 
other of the main lines of the Southern 
Pacific Railroad. Haulage is by motor 
trucks. 


The mountains of the Coast Range are 
cut by many steep canons, so that the 
roads are frequently narrow and tor- 
tuous, although the grades are not bad. 
Where sandstone predominates in the 
formation there is a good natural road- 
bed and cuts stand well; but where shale 
lenses come into the sandstone, as oc- 
curs frequently, road trouble is very apt 
to be encountered, both in hauling and 
in maintenance. Although freighting 
does not present any really serious ob- 
stacles, it is not entirely easy. 

Acknowledgment for assistance in col- 
lecting these notes is due to C. S. 
Maltby, lessee of the two mines, Ralph 
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H. Moore, one of the owners of the Samp- 
son Mine, E. Freitag, superintendent of 
the Sampson Mine, and Roy H. Clarke, 
superintendent of the Red Mountain 
Mine. 


MINING ALABAMA IRON OREs 


A study of iron-ore mining practice in 
the Birmingham district, Ala., has been 
made by the Bureau of Mines. The rapid 
development of this iron-ore mining dis- 
trict has been made possible by investi- 
gations that have led to radical changes 
in furnace practice. Studies of methods 
by which the low-grade, high-silica ores 
may be treated by concentration will give 
still greater impetus to development, 
states Dr. W. R. Crane, in a report on 
this subject. Should beneficiation make 
available the high-silica ores of the lower 
bench of the Big Seam, the most impor- 
tant of the ore beds, mining practice 
must necessarily be adapted to the new 
conditions and will be rendered more dif- 
ficult as the weight of cover increases 
at long distances from the outcrop. The 
support of workings will require more 
attention as the weight of cover in- 
creases, and the efficient and economical 
operation of the mines will depend largely 
upon improvements in mining and han- 
dling the ore. 

Mining of the red iron ores of the 
Birmingham district has gone on ener- 
getically for the past 50 years and has 
created a large iron and steel manufac- 
turing center. The district produces 
about 10 percent of all the iron ore mined 
in the United States, and 80 percent of 
the Alabama output is red ore; moreover 
43 of the 419 blast furnaces of the coun- 
try are in the district tributary to Birm- 
ingham and produce 7 percent of the pig- 
iron output. 

The mode of occurrence of the ore has 
made mining practice comparatively sim- 
ple, but with the rapid extension of the 
workings underground and the disturbed 
condition of the ore bed some distance 
from the outcrop conditions tend to be- 
come more difficult. Stoping, handling, 
support, drainage, and ventilation are all 
affected, sometimes favorably and some- 
times adversely, by the extended work- 
ings and increased depth of cover. 

In Bulletin 239, just issued by the Bu- 
reau of Mines, suggestions are offered 
for improved and changed ore mining 
practices that investigations have shown 
may be necessary with future develop- 
ment. The character and occurrence of 
the ores are discussed, and mining 
methods are analyzed in detail, with 
special reference to the support of mine 
workings and the handling of ore. Copies 
of Bulletin 239, “Iron-Ore (Hematite) 
Mining Practice in the Birmingham Dis- 
trict, Ala.,” may be obtained from the 
Bureau of Mines, Department of Com- 
merce, Washington, D. C. 
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BAUKITE—A NATURAL REFRACTORY 


Recent Tests Of This Unusual Material Show That It Will Resist A Temperature Of 5800° F. 
Without Fusing, Spalling Or Cracking—It Has An Exceedingly Low Range Of Expansion Or 
Contraction And Is Neutral To Either Basic Or Acid Slag Action 


which occurs in a stratified for- 

mation, belonging to the lower 
Silurian period and is of the Occoee Al- 
gonkian group of Metamorphic or Tran- 
sition rocks first discovered in the Unaka 
range of mountains. The rock itself has 
the appearance of a sandstone made up 
of rounded grains, held together by its 
own matrix, differing from ordinary 
sandstone from the fact that the grains 
have no sharp edges. The Tennessee de- 
posit is uniform, varying in thickness 
from 100 to 150 feet, taking a course of 
northeast and southwest, forming the 
backbone or apex of a ridge, as before 
stated, being one of the parallel ridges 
that goes to make up part of the Unaka 
Range. The deposit has a dip of about 
35 degrees to the southeast. -At many 
points along this lead the rock is shown 
to be from 300 to 400 feet wide, and this 
deposit extends as a part of the forma- 
tion of the ridge for a distance of 11% to 
2 miles. 

It is estimated that this material in 
place will weigh about 100 pounds per 
cubic foot, its specific gravity being 2.3, 
so that where a measurement can be 
made on three sides, it can be estimated 
that this deposit alone contains many mil- 
lions of tons of available material. 

The material is produced by open-cut 
quarrying. 

It has been found that further effi- 
ciency of this material is obtained by 
mixing with the ground bauKite rock, 
which is reduced to about 100 mesh, a 
soft sedimentary material or deposit 
which seems to be the result of a tritura- 
tion of the bauKite rock, redeposited at 
the lower edge of the bauKite rock de- 


Bun is a natural refractory 


* President, American Baukite Co., New Kensing- 
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+ Consulting engineer, American Mining Con- 
gress, 
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posit. This soft material has practically 
the same chemical analysis as the raw 
bauKite rock, and when mixed in the 
right proportion with the bauKite rock 
shows a far greater heat resistance than 
when either the rock or the soft material 
is used alone. This fact is proven by 
the Bureau of Standards. 

From all practical tests made by users 
of refractory materials, bauKite is found 
to be far superior to any manufactured 
material now on the market. 

BauKite is used in the manufacture 
of crucibles, flux-blocks, tank-blocks, 
glass-pots, zinc-pots, saggers, etc., giving 
to these articles greater stability and 
greater resistance to heat as well as 
chemical action of any kind, since it is 
neutral to either basic or acid slag ac- 
tion. Furthermore, as bauKite has an ex- 
ceedingly low range of expansion or con- 
traction, under heat it neutralizes what- 
ever expansion or contraction may be 
in the clays with which it is used. 
BauKite, in combination with known bind- 
ers, is used as a cement for laying up 
fire-brick and coating over same by the 
use of trowel or cement gun, thereby 
making a homogeneous heat-resisting 
surface. In this way it is used for lining 
steel ladles, soaking-pits, annealing fur- 
naces, open-hearth furnaces and brass 
furnaces; in fact, any place where high 
heat is encountered. 

At heat-resisting demonstration 
made at a meeting of the American Min- 
ing Congress, held at Memphis, Tenn., 
in March, 1926, a small briquet made 
of baukite resisted the action of an oxy- 
acetylene torch developing a temperature 
of 5,800 degrees Fahr. under pressure, 


one-half inch radius for 20 minutes with- 
out fusing, spalling or cracking. 


A coating of bauKite one-fourth inch 
thick as a lining inside a 100-ton steel 
ladle recently stood 19 heats before ex- 
posing the brick. 


A chemical analysis of this material as 
mined by the American BauKite Co. is as 
follows: 


Percent 

.07 
100.00 


By Henry MAcE PAYNE 


The development of bauKite, since its 
first production in Tennessee, has been 
gradual and permanent. Because of the 
similarity in name to bauxite, which 
runs much lower in silica and higher in 
alumina, and is more pisolitic, many 
users of refractory clays were slow to 
recognize the new mineral. 

The Tennessee product varies by less 
than 1 percent in analysis from the Aus- 
trian material of the same name, and 
the deposit opened about a year ago in 
Winston County, Miss., maintains the 
same characteristics. The best known 
silica refractories fuse at about cone 31, 
while bauKite may conservatively be said 
tc fuse at from cone 32 to cone 33, and 
tests with it have been reported as with- 
standing cone 42. 

When heat is gradually applied to 
bauKite, a glaze forms as the maximum 
temperature (Continued on page 186) 


BauKite’quarry at Apison, Tenn. 


Mill end of tram line, American BauKite Co. 
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MICA IN 1926 


Mica Is Produced In Twelve States, New Hampshire Leading, 
With Sixty-Two Percent Of Total Production—Industry 
Increasing In Size Annually 


By J. A. ROGERs * 


HE mica industry of the United 
| States is beginning to assume its 
place as one of the important and 
essential industries of this country. The 
more important research laboratories 
have about given up hope of finding a 
satisfactory substitute or of being able 
to produce. mica synthetically. It is 
rather interesting to read in Hitchcock’s 
“Geology of New Hampshire,” published 
in 1846, the prophecy that many new 
uses would be found for mica and that 
the consumption of this commodity would 
be greatly increased. Mr. Hitchcock, at 
that time, possibly never dreamed of the 
tremendous extent or of the supreme im- 
portance of mica to the electrical indus- 
tries, and its influence on present day 
civilization. 

Owing to the continued expansion of 
the electrical industries, in which mica is 
absolutely essential, the consumption of 
mica has been increasing annually for 
some years past. Much of the sheet mica 
produced does not possess the requisite 
qualities for use in the manufacture of 
high grade electrical equipment and is 
sold for other purposes. Part of this 
material is utilized in the manufacture 
of heating units that have wide spread 
application in many heating utensils. Be- 
cause of its transparency and heat resist- 
ing qualities mica is serviceable as a 
glazing material at points where temper- 
tures are above normal. It is therefore 
extensively used in stoves, baking ovens, 
furnaces, gas light chimneys and fuses. 

From many mines the total output of 
mica, that can be manufactured into 
sheets, seldom exceeds 15 percent. In 
the early years of the mica industry the 
rejected material was mostly waste; to- 
day this scrap is in active demand for 
grinding purposes and the demand now 
exceeds domestic production. The in- 
creasing use of ground mica in many in- 
dustries has afforded a good market for 
mine scrap from the rough cobbing sheds 
and shop trimmings from the production 
of sheet mica, 

Mica is being mined in 12 different 
states of importance in the order men- 
tioned: New Hampshire, North Carolina, 
Alabama, Colorado, Connecticut, Georgia, 
New Mexico, Virginia, Nevada, Maine, 
South Carolina and South Dakota. While 
New Hampshire was the first state to 
produce mica, production having been be- 
gun there in 1803, North Carolina was the 
leading state in production from the time 


* Treasurer, Standard Feldspar Co., New York 
City. 


Government records were kept in 1876 
until 1921, when New Hampshire forged 
to the front with a production of more 
than twice that of North Carolina and 
more than 50 percent of all the mica 
produced in the United States and con- 
tinuing in the lead since that time. In 
1925 New Hampshire produced 62 per- 
cent of the total quantity of domestic 
sheet mica produced in the United States, 
as compared with 51 percent in 1924. 

The average value of sheet mica in 
1925 was $360 per ton. The average 
value of scrap mica in 1925 was $24 per 
short ton, as compared with $19 per short 
ton in 1924. This increase has been 
largely due to the larger production of 
the Ruggles and Valencia Mines, oper- 
ated by the Standard Feldspar Co., of 
Rumney Depot, N. H., and the operation 
of the Alexandria Mine, near Bristol, 
N. H., owned and operated by the General 
Electric Co., which has accounted for 
part of the increased production of that 
state. The sales of sheet mica by pro- 
ducers in North Carolina in 1925 were 
33 percent of the total, as compared with 
41 percent in 1924. Sales of scrap mica, 
however, increased 59 percent over 1924 
and were 53 percent of the total scrap 
mica sold by producers in the United 
States. This increase in the output of 
scrap in North Carolina has been due 
largely to the activity of feldspar miners 
and the accompanying increase in the 
production of scrap mica as a by-product, 
incident to the mining of feldspar. 


Government reports for 1926 are not 
yet available, but indications are that 
there was an increase both in produc- 
tion and in prices for that year. 


HIDDENITE IN NORTH CAROLINA 


After a lapse of around a quarter of 
a century, hiddenite, said to be the rarest 
of gems, is again being produced near 
Hiddenite, Alexander County, N. C., ac- 
cording to Maj. Wade H. Phillips, di- 
rector of the State Department of Con- 
servation and Development. 

Hiddenite, according to geologists, is 
found exclusively in North Carolina, 
where mining operations ceased in the 
latter part of the last century on account 
of its scarcity. 

A pocket, lined with quartz crystals 
and embedded with the precious gem, 
was found recently after exhaustive 
drillings. A number of the gems have 
been identified by Dr. Joseph Hyde 
Pratt, former state geologist and a rec- 
ognized authority on gems. 
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Hiddenite is classed as a species of 
the emerald, ranging in color from a 
yellow to a green. The gem was named 
for William Earl Hidden, a mineralogist, 
who is credited with having recognized a 
specimen which he examined after its 
discovery in 1853 as a new gem. The 
town of Hiddenite was also named in his 
honor. Suggestion of the name was 
made by J. Lawrence Smith, a chemist. 


NEW RESEARCH LABORA- 
TORIES 

Announcement is made of the opening 
of the Double “EE” Research Labora- 
tories, located in Fullerton, Calif., which 
are prepared to handle metallurgical 
work of all kinds, assays and analysis as 
well as surveys, engineering estimates, 
commercial processes and cost account- 
ings with processes installed. Careful 
study has been given to the conditions 
of the ores of Southern California. They 
specialize in complex ores and offer an 
invitation to the mining public to send 
their samples for testing. The company 
also announces the appointment of Ed- 
win C. Jordan as head metallurgist. 


BAUKITE 
(Continued from page 185) 


is reached, preventing all spalling and 
forming an impenetrable coating. 

Its neutral qualities and minimum ex- 
pansion and contraction make it of ex- 
treme value for saggers, kiln linings, 
ladle linings, and fire-box repairs. When 
ground from 60 to 100 mesh, and mixed 
with 25 to 40 percent of any high-grade 
refractory, its application with the 
cement-gun is an inexvensive method of 
relining and repairing. 

Experimental work is now being car- 
ried on to determine the exact mixture 
which will produce the longest lived 
brick with a bauKite base. The Tennes- 
see deposit is near Apison, Tenn., and the 
Mississippi deposit is shipped over the 
Gulf, Mobile and Northern Railroad 
from Louisville, Miss. This latter de- 
posit lies horizontally about 150 feet 
above railroad level and is operated by 
open-quarry methods. Its depth has not 
yet been determined, but its outcrop may 
be traced for over a-mile, and the de- 
posit extends entirely through the hill, 
aggregating many millions of tons with 
an overburden of zero to 10 feet. More 
than 40 different tests are now being 
conducted with this material, and as yet 
no commercial failures have been re- 
ported. 

It would seem that bauKite is a super- 
refractory with a wide range of appli- 
cation, and that it may be added to any 
other refractory material with impunity, 
thereby raising the fusing point and add- 
ing both life and strength to the product. 


NEW POTASH FIELDS OF THE UNITED STATES* 


A Description Of The California And Utah Lake Bed Operation—Disposition Of By-Product 
Borax A Problem—Discussion Of Drilling In Utah, Texas And New Mexico—Deeper Explora- 


new potash fields in the United 

States, unless Grand County, Utah, 
may be so considered. Practically all the 
potential potash-bearing fields have been 
under observation since 1912 or earlier, 
and more or less is already known about 
them. There are, however, four general 
areas that have been attracting interest 
lately as possible sources of potash pro- 
duction. These are Searles Lake, Calif.; 
Great Salt Lake Desert, Utah; Grand 
County, Utah; and western Texas-south- 
eastern New Mexico. They will be de- 
scribed in the order named. 


G er speaking, there are no 


SEARLES LAKE 


The salts at Searles Lake were discov- 
ered as early as 1862 by John W. Searles, 
who was then prospecting for gold in 
the Slate Range to the east. He paid 
little attention to them at the time, but 
in 1873, with E. M. Skillings, he located 
parts of the area for borax. Probably 
the first to suggest that potash might 
profitably be produced from this source 
was Whitman Symmes, who, in 1898, 
was superintendent of the California 
Borax Co., operating at Searles Lake. 
The announcement which directed public 
attention throughout the country to 
Searles Lake as a possible source of 
potash was made in 1912 in a joint press 
bulletin issued by the U. S. Geological 
Survey and the Bureau of Soils. Al- 
though several companies have tried pro- 
duction of potash at Searles Lake, the 
American Trona Corporation, which was 
the original producer, is the only one to 
attain what might be called commercial 
success. This company, now known as 
the American Potash and Chemical Cor- 
poration, had early acquired considerable 
holdings at the lake, and by 1916 had 
produced about 120 tons of concentrated 
potash and borax salts. The plant was 
shut down in 1921, but was reopened in 
1922 and since then has been operative 
on an expanding scale. 

Dr. John E. Teeple, consulting chem- 
ist of the corporation, stated, in an ad- 
dress before the Institute of Politics, at 
Williamstown, Mass., last summer, that 
the plant at Trona, on Searles Lake, 
was producing 85 percent of all the 
American production, which in 1925 was 
25,489 short tons of K:O (Bureau of 
Mines figures), and he forecast for 1927 
a production of 56,000 tons of K:O for 
his company. According to his figures, 


* Presented ex tempore before the Washington 
Section, A. I. M. E., January 19, 1927. Published 
by permission of the Director, Geological Survey. 

t Geologist in Charge, Section of Metalliferous 
Deposits, U. S. Geological Survey. 


tion Necessary 


By G. R. MANSFIELD} 


the brine, which contains 35 percent of 
total solids, includes 4.75 percent oi 
potash in the form of potassium chloride. 
On the present scale of operations the 
plant will be turning out 1 ton of potash 


or borax every four minutes next year 


(1927). Every minute of the year the 
plant will receive 4 tons of brine from 
the lake, evaporate 2% tons of water, 


separate more than 1 ton of undesired 
salts, and make 500 pounds of market- 
able potash and borax. The plant now 
competes in the potash and borax mar- 
kets of the world in spite of paying 
$2,500,000 a year freight on borax. He 
states that in time of stress it will be 
easily possible to build within a year 
plants enough on this lake to supply all 
the potash we need. He did not, perhaps, 
sufficiently emphasize the limitation im- 
posed on potash production at Searles 
Lake by the necessity of disposing of the 
by-product borax, which must be sold in 
a highly competitive market. 


GREAT SALT LAKE DESERT 


The desert west and southwest of 
Great Salt Lake in Utah contains two 
exposed salt bodies and is underlain by 
brines that are unusually simple in com- 
position, consisting chiefly of the chlo- 
ricges of sodium, magnesium, and potas- 
sium. The larger salt body centered 
about Salduro, on the Western Pacific 
Railroad, has for some time been a source 
of production of common salt, and during 
the war potash was produced from its 
associated brines. In 1920 the Utah 
Salduro Co., at Salduro, was the largest 
individual producer of potash in the 
country. Shortly thereafter potash pro- 
duction was discontinued at this plant 
and has not been resumed. Interest in 
this area as a source of potash has con- 
tinued, however, and attempts have been 
made to raise capital for potash opera- 
tion here on a large seale. There has 
also been great activity in securing pros- 
pecting permits, for under the terms of 
the act of October 2, 1917, permittees 
may, under certain conditions, obtain pat- 
ents for one-fourth of the area affected 
by their permits. 

In the administration of these lands the 
Department of the Interior found it de- 
sirable to differentiate between land 
that should be leased under this act and 
land that should be subject to prospect- 
ing. T. B. Nolan, of the Geological Sur- 
vey, was accordingly assigned to this 


work, and in 1925, in cooperation with 

members of the Bureau of Mines and 

General Land Office, he made a large 

number of borings systematically placed 

in the Great Salt Lake Desert, and ob- 

tained samples which were analyzed in 

the Survey laboratories. His report, 

which includes a map and a discussion of - 
his findings, is now in course of publica- 

tion by the Survey. 

The average of 199 samples collected 
by Mr. Nolan showed that the brine con- 
tained 2.89 grams per liter of potassium, 
equivalent to 3.48 grams per liter of K:0, 
or to about 0.3 percent of K:O in the 
brine. He found that the brine was rela- 
tively localized and varied in composi- 
tion with the character of the bed rock 
exposed in the tributary drainage area. 
For example, samples collected from 
areas adjacent to magnesian limestones 
were relatively high in magnesia, while 
those adjacent to granitic rocks were cor- 
respondingly high in potash. The brine 
in the different borings came from sev- 
eral layers, some of which were a mere 
fraction of an inch thick. The flow from 
some layers was fairly rapid, but from 
others it barely trickled. His work raises 
the question if the supply of brine avail- 
able by surface trenching is sufficient for 
large scale operations without resort to 
deeper seated brines. A deep well at 
Salduro has shown within a depth of 200 
feet five horizons that yield brines simi- 
lar in character to the shallow brines. 
The deeper brines would probably be 
even more localized than those near the 
surface, because of the control exercised 
by buried topography. In view of the 
fact that by relatively simple treatment 
these brines may be made to yield not 
only common salt and potash, but also 
magnesium chloride, as a by-product, a 
study of the nature and abundance of the 
deeper brines in this region would be 
highly desirable. 


GRAND County, UTAH 


The Cresent Eagle well, 7 miles west 
of Thompsons, Grand County, Utah, has 
furnished samples of salts reported to 
come from a depth of 3,150 feet. As 
analyzed these proved to be nearly pure 
carnallite, containing 13.9 percent of 
potassium as compared with 14.1 percent 
for the pure mineral. Samples of salts 
reported from depths of 3,910 to 3,917 
feet in the same well were much like the 
salts from the higher level in appear- 
ance, but yielded on analysis 49.05 per- 
cent of K:O. This high percentage of 
K:O appears to indicate a mixture of 
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SECOND ANNUAL INDUSTRIAL DEVELOPMENT 
CONFERENCE 


HE tentative program already 

prepared for this conference which 
is to be held at the Hotel Tutwiler in 
Birmingham, Ala., March 21-22, in- 
cludes addresses by Mr. W. L. Stanley, 
vice-president of the Seaboard Air 
Line Railway, on “The Function of 
Transportation in Industrial Develop- 
ment,” and McKinley W. Kriegh, of 
the American Mining Congress, on 
“Simplification of Federal and State 
Taxation Problems.” 

Mr. L. J. Folse, of the Mississippi 
State Board of Development; Mr. R. 
G. Brown, of Louisville, Miss., and 
others interested in the development 
of new industries to take the place of 
lumber and to bring about the utiliza- 
tion of cut-over land, will tell what is 
being accomplished in Mississippi. 
Judge J. H. Hand, of Yellville, Ark.; 
Mr. J. M. Mallory, Industrial Agent 
of the Central of Georgia Railway, 
and others will recount the progress 
that is being made in their states. 
Richard H. Edmonds, Editor of the 
Manufacturers Record, will send a 
message of industrial cooperation, and 
Dr. Henry Mace Payne, Consulting 
Engineer to the American Mining 
Congress will recount the advances 
which have been made during the past 
year. 

On Monday evening an informal 
dinner will be held at the Tutwiler 
Hotel, at which brief addresses will 
be made by visiting bankers and dele- 
gates, who have come to better ac- 
quaint themselves by first hand in- 
formation, with the resources repre- 
sented and the people who are identi- 
fied with the progressive movement 
of the present South. 

The Conference will continue on 
Tuesday morning, with addresses and 
discussions by outstanding industrial- 
ists and representatives of the vari- 
ous Chambers of Commerce and dele- 
gates appointed by the several Gov- 
ernors. At the close of this session, 
officers of the Southern Division will 


be elected for the ensuing year, and 
it is hoped that a definite program 
may be adopted for the furtherance 
of the work so encouragingly started 
at the initial conference held in Mem- 
phis in 1926. 

Following the Birmingham gather- 
ing, an excursion has been arranged 
for visitors interested in seeing some 
of the newer developments in non- 
metallics, in Mississippi. The party 
will be the guests of the Gulf, Mo- 
bile and Northern Railroad, and will 
inspect the new state docks at Mobile, 
thence through the fruit, horticul- 
tural and agricultural districts of 
southern Mississippi to Laurel, visit- 
ing the fibre board and other plants 
there, and proceeding to Louisville, 
Miss., the center of the great miner- 
alized section of the state, where a 
day will be spent in visiting the new 
coal mine, the deposit of bauKite (the 
new super-refractory), beds of full- 
er’s earth, kaolin, glass sand, pottery 
and slip clay, from which point the 
special car will move to Blue Moun- 
tain where a visit will be made to 
the novaculite and paint pigment beds. 

From this point the party will move 
to Amory, where automobile trips will 
be made to the new gas well, and 
through the active drilling operations 
along the Cincinnati Arch, and up to 
the asphalt rock and ochre deposits, 
after which the visitors will leave for 
their respective homes. 

The American Mining Congress sent 
out a questionnaire to 8,000 southern 
business and professional men, inquir- 
ing as to the outstanding economic 
problems of the South and how best 
they may be solved. One of the fea- 
tures of the Birmingham meeting will 
be a symposium and discussion of the 
several hundred replies which it is 
hoped may voice a united purpose to 
effect definite steps for better knowl- 
edge. better utilization, and broader 
development of the great natural re- 
sources of the South. 


carnallite and sylvite. No sulphate was 
present. There are no check wells in this 
vicinity as yet, but much interest has 
been aroused, many permits have been 
applied for, and some have been granted. 

William Armstrong, of Los Angeles, 
reported to represent other financial in- 
terests, is now making a core test about 
1 mile southeast of the Crescent Eagle 
well. He had expected to complete the 
well at about 3,000 feet by February 1. 
At the end of December, however, the test 
had penetrated to the depth of 1,400 feet 
without encountering the salts. The re- 
sults of this test will be awaited with 
interest, and it is hoped that the core 
may be available to the Geological Survey 
for study and analysis. Mr. Armstrong 


has taken another permit about 15 miles 
southwest. 


TExAS-NEW MExIco 


The great Permian salt basin, extend- 
ing from southwestern Texas, through 
southeastern New Mexico, into Oklahoma 
and Kansas, has long been looked upon 
as a possible source of potash because 
of its geological relations. The first dis- 
covery was made by Udden in 1912 in 
brines taken from the Spur well, in 
Dickens County, Tex. The findings in 
the Boden and Miller wells, in the Pan- 
handle section followed in 1915. The 
first cuttings of polyhalite were obtained 
in 1921 from the Bryant, Burns, and 
River wells, in Midland, Dawson, and 
Ward Counties, Tex. The discovery of 
oil in Reagan County, Tex., and later 
elsewhere in the region, gave new im- 
petus to drilling and new discoveries of 
polyhalite followed rapidly. There are 
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now about 70 wells in 18 counties of 
Texas and 6 wells in 3 counties of New 
Mexico that have yielded potash min. 
erals in cuttings that contained 1,5 per- 
cent or more of K:0. 

The first known occurrence of sylvite in 
America was reported early in 1925 from 
a depth of 4,800 feet in the Gray No, j 
well, of the Rycade Oil Corporation, in 
the Markham salt dome, in Matagorda 
County, Tex. The first known occurrence 
of sylvite in New Mexico was found in 
the McNutt well, in Eddy County, and 
was announced by the Geological Survey 
April 3, 1926. The first core test in New 
Mexico showing potash was drilled by 
the Snowden McSweeney Co. near the 
site of the McNutt well. It disclosed 10 
potash horizons of possible commercial] 
interest, but at the depth of 988 feet 
there was a minable unit consisting of 
two layers of polyhalite with an inter. 
vening but separable bed of salt, in which 
there was 5 ft. 3 in. of polyhalite, aver- 
againg 14.6 percent of K:0. Sylvite, 
kainite, and langbeinite were also found 
in this well. 

The general basin of Permian sedi- 
ments and salts is known to be modified 
by subordinate folds which are being dis- 
closed as oil drilling progresses. These 
folds not only serve as convenient traps 
for oil but they also bring potash salts 
nearer the surface and thus provide fa- 
vorable places for potash exploration. 
The first selection of drilling sites for 
Government exploration was determined 
by these structures. It is not yet known, 
however, how the thickness of the potash 
beds at such places compares with the 
thickness in the deeper-lying structures. 
Some exploration of the deeper beds will 
therefore also be necessary. 

The passage of potash legislation has 
revived interest in the saline lakes and 
playas of the Texas Panhandle region, 
and attempts are being made to organize 
companies ostensibly for the exploitation 
of the potash in these lakes. Since the 
brines of these lakes are generally poorer 
than those of Nebraska lakes, which have 
long since been inactive, there seems little 
likelihood that they can be of commer- 
cial interest. 

There has also been a revival of in- 
terest in deposits of potassium or sodium 
nitrate in San Saba, Brewster, and 
Presidio Counties, Tex., and in parts of 
New Mexico and other states. Many of 
these deposits were examined by the 
Geological Survey during the late war or 
earlier. Although small amounts of 
high-grade salts were found at some of 
these places, in none of them was there 
enough to be mined on any sufficient 
scale. There seems, therefore, little prob- 
ability that later discoveries of similar 
deposits will have commercial interest. 
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CRUDE BARYTES ORE 


Standards Of Preparation Improved—Ample Reserves Blocked 
Out To Last Twenty Years—Prosperity Of The Industry 
Dependent Only On Tariff 


By S. W. THOMPSON* 


INING and the preparation of 

non-metallic pigments for the 

various uses in manufacturing 
has advanced to a stage nearing per- 
fection. This applies to the purity of 
the virgin deposits and then to the ac- 
curacy employed in preparing same for 
the manufacturers’ use. This industry 
has kept pace with the trend of the times. 
In olden days there were named seven 
wonders of the world, and they remained 
as such for a long time, but we in mod- 
ern days cease to count the wonders and 
accept such events as plain facts. 
Barytes has become one of the basic es- 
sentials for a variety of products and 
a discussion of the merits of this mineral 
will follow under the headings of: Gen- 
eral Uses, Status of the Present Ton- 
nage, Available Quantity in the United 
States, and Future of Barytes. 


GENERAL USES 


Today barytes ore is used in making 
lithopone and the various barium salts, 
such as barium carbonate, barium chlo- 
ride crystals, barium sulphate (blanc 
fixe), barium hydroxide, barium nitrate, 
barium sulphate (natural). 

STATUS OF PRESENT TONNAGE 

As indicative of the steady growth of 

the mining and consumption of barytes, 


note the yearly tonnage from 1901 to 
1926: 


Short Tons 


1901-15 (aver- 66,369 
6,061 

206,888 1928.......... 214,183 

228,118  1926.......... *248,000 


*Approximate. 


In 1925 the division of the quantity of 


Barium 29,141 

232,685 


This tonnage was used in the United 
States, the State of Missouri producing 
about 44 percent of this amount, while 
Georgia and Tennessee produced all but 
12,000 tons of the balance. Georgia pro- 


duced, in 1924, 39 percent of the total 
output. 


AVAILABLE QUANTITY IN THE UNITED 
STATES 

There are identified virgin deposits of 

crude barytes ore to last for 20 years 


* Thompson, Wei i 
Avenue, New oe oan & Co., Inc., 52 Vanderbilt 


at the present rate of extraction, and the 
States of Arizona, Nevada, New Mexico, 
California, Virginia, North Carolina each 
have ore bodies, some of which have been 
only partially surveyed, but represent a 
high-grade ore, and as the time ap- 
proaches for the actual requirement of 
more ore, producing properties can be 
developed. 
FUTURE OF BARYTES 

No one can gainsay the fact that the 
two industries, the crude ore producers 
and the converters or manufacturers of 
the raw material into its various finished 
commodities, are in enviable positions. 

The source of supply is adequate. The 
raw material is mined and prepared to 
a high degree of uniformity, and like all 
well-regulated enterprises we must give 
quality and render service. Likewise the 
manufacturers of the various barium 
products have spent time and money, 
coupled with the highest ability, in the 
laboratory, to accomplish the ends they 
desired. 

There are now about 30 manufacturers 
in the United States, many of whom have 
invested capital in million dollar amounts, 
and guided by past experience we can 
safely predict the continuance of our en- 
terprises with one reservation. That is 
a higher protective tariff, both on raw 
material and the finished products. To 
disparage the expansion of our industries 
by an insufficient import duty on both 
crude barytes ore and all its derivatives 
seems unnecessary. We need attention in 
this vital matter and must have relief. 


DESTRUCTIVE DISTILLATION 
OF OIL SHALE 


NOWLEDGE of the chemistry of py- 

rolysis (breaking down by heat) and 
pyrogenesis (the formation by heat) of 
organic substances is being rapidly ex- 
tended through the growing use of these 
principles in the cracking of oils and in 
the industries of coal distillation and gas 
manufacture, states the Bureau of Mines 
in a recently issued manual of testing 
methods for oil shale and shale oil. The 
thermochemical reactions in the destruc- 
tive distillation (retorting) of oil shales 
are similar to those that occur in crack- 
ing oil and in carbonizing coal. The re- 
torting of oil shale is similar to the 
low-temperature distillation of coal in 
that the products are a carbon residue 
containing a relatively high percentage 
of volatile matter, a small yield of gas, 
and a large yield of oil. High-tempera- 
ture distillation of oil shale or coal gives 
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a carbon residue having a low propor- 
tion of volatile matter, a large quantity 
of fixed gas, and a small quantity of oil. 
The oil produced by low-temperature dis- 
tillation is much more easily refined to 
yield petroleum substitutes. The fixed 
carbon that remains in the spent shale 
corresponds to petroleum still-coke or to 
the coke from the carbonization of coal; 
the amount of volatile matter present in 
the coke is reduced as the ‘temperature 
of distillation is raised. 

The first action of heat on oil shale is 
the removal of the occluded gases that 
are present in small quantities. Also, in 
some shales low temperatures remove 
traces of light oil that may have been 
present as such or perhaps, prior to its 
decomposition, as resin or bitumen. As 
the temperature is raised, the organic 
matter of the shale decomposes and pro- 
duces vapors which condense to form 
shale oil. Simultaneously, fixed gases 
are evolved. When the organic matter 
of the typical shale is heated, it changes 
first into a soluble bitumen and, as the 
heating continues, this bituminous sub- 
stance further breaks down or “cracks” 
and forms shale oil. Whether all shales 
yield a bituminous substance of this kind 
as a primary decomposition product is 
not definitely known as yet. Some of the 
rich shales yield less bitumen than leaner 
shales when both are subjected to the 
same temperature and period of heating. 
A possible explanation of this paradox 
is that these richer shales produce a 
larger amount of bitumen that is less 
stable and therefore breaks down 
quickly into vapors and gases. 

The Bureau of Mines has centered its 
experimental work largely upon the de- 
velopment of retorting conditions that 
will obtain from shales the largest 
yields of the desired products. In gen- 
eral, these products are those that can 
be substituted for petroleum products 
and can be made and refined with the 
smallest loss and by the simplest opera- 
tions. The work done shows that the 
conditions which can be controlled easily 
during retorting—time, temperature and 
pressure—influence greatly the chemical 
and physical properties and the yields of 
the crude oils obtained from oil shales. 
The organic matter (kerogen) of the 
shales breaks down to form oils of higher 
quality when the retort temperature is 
low. Although most shales apparently 
begin to give off vapors at 300 to 375° C., 
these same shales will slowly decompose 
and yield oil at temperatures as low as 
100 to 200° C. To retort the shales com- 
pletely at such low temperatures, how- 
ever, would require many hundreds of 
years. 

Copies of Bulletin 249 “Manual of 
Testing Methods for Oil Shale and Shale 
Oil,” may be obtained from the Bureau 
of Mines, Department of Commerce, 
Washington, D. C. 
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BENTONITE 


Commercial Utilization Of Bentonite Has Prozressed Slowly—-Many Suggestions Have Been 
Made For Its Commercial Use, Some Of Which Are Still In An Embryonic Stage, But From 
Others Significant Tonnages Are Being Utilized 


ENTONITE was first mined in 

Wyoming near Rock Creek Sta- 

tion west of Laramie in 1888. The 
production was small and increased but 
slowly for a number of years, rising to 
1,200 tons in 1902. Subsequently the 
production declined to but a few cars per 
year and little interest was taken in the 
material until six or seven years ago 
when the possibilities of this unusual 
clay attracted greater scientific attention. 
As a result, its commercial utilization 
has increased considerably. No figures 
are available for 1926 production of the 
type material but it is probable that 
nearly 4,000 tons were shipped during the 
year. 

Bentonite was first described and clas- 
sified in 1898 by W. C. Knight, who ex- 
amined the material from the old Rock 
Creek Station deposit. It has since been 
found in many other localities, principally 
in Wyoming and South Dakota, though 
other deposits have been noted in Mon- 
tana, Colorado and other states and in 
Canada. 

The name bentonite was first used to 
designate the peculiar type of hyper- 
plastic, highly absorptive clay found in 
the Benton formation in Wyoming and 
adjacent states. The classification has 
been broadened to include clays of like 
occurrence and composition not 
sarily similar in colloidal properties. R. 
B. Ladoo' defines bentonite as: “A group 
or series of clay-like materials character- 
ized by an alkaline oxide and alkaline 
earth content of 5 to 10 percent, fine 


neces- 


grain size, high absorptive powers, and 
usually very strong colloidal properties.” 
Bentonite is formed by the decomposi- 
tion, in situ, of beds of transported vol- 
panic ash. There seems to be evidence 
to support the theory that the highly 
colloidal varieties have been subjected to 
deflocculation by peptizing agents in solu- 
tion subsequently to the original decom- 
position and hydration. It also seems 
evident that, in some cases at least, de- 
flocculation has been prevented by the 
presence of dissolved electrolytes in suf- 
ficient concentration to effect coagula- 
tion. 

Aside from articles on bentonite in the 


*Owyhee Chemical Products Co., Cheyenne, 
Wvo 

1 Reports of Investigations, Serial No. 2289, Bu- 
reau of Mines, 1921. 

2 Hugh S. Spence, Bentonite, Canadian Depart- 
ment of Mines, Bulletin No. 626, 1924. 

J. Alexander, Colloid Symposium Monograph, 
Vol. 2, 1924. 

‘Paul E. Cox, J.AM. Ceramic Soc., 7, 151, 1924. 

M. E. Manson, Ibid., 6, 790, 1923. 

® J. Alexander, Coll. Symposium Monograph, Vol. 
2, 1924. 

‘LL. Kirschbraun, U. S. Pat. 1,417,835, May 30, 
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By A. G. VAN EMAN * 


publications of the United States Geolog- 
ical Survey the references to bentonite 
in the literature are not plentiful. Until 
recent years very little of a comprehen- 
sive nature has been published. 

The work of Hugh S. Spence* published 
in 1924 is undoubtedly the most complete 
to date. This bulletin contains an excel- 
lent bibliography of bentonite and related 
subjects. The reader is referred thereto 
for information regarding the composi- 
tioh, properties and behavior of bento- 
nite. 

The principal deposits of bentonite of 
the Wyoming type occur in Wyoming, 
South Dakota and in the Canadian prov- 
inces of Alberta and British Columbia. 
Deposits of bentonite of a different char- 
acter, similar to and classified by some 
Montniorillinoite, 
in California, Arizona and 


writers as occur in 


iarge beds 
Nevada. 
in Tennessee, Texas and Alabama. 

The bentonites from different deposits 
vary greatly in colloidal properties. Some 


Other deposits have been noted 


bentonites are practically non-colloidal 
while others contain a large percentage 
of particles of colloidal dimensions. 
USES 

Though the commercial utilization of 
bentonite has progressed slowly its pos- 
sibilities have attracted increasing scien- 
tific attention during recent years. Its 
peculiar properties have been found to 
have practical and advantageous applica- 
tion in a number of industries which its 
proponents had suggested as_ possibl: 
fields of utility. 
ment of bentonite as an industrial ma- 
terial is embryonic, as yet, though its 
increasing. In- 


However, the develop- 


application is steadily 
dustrial chemists are becoming more fa- 
miliar with its peculiar properties and 
new progress is being made in develop- 
ment of new commercial uses. Among 
the many possible commercial uses for 
bentonite which have been suggested are: 
As an absorbent; in cements and plasters; 
in ceramics, as a bonding or plasticising' 
agent and as an agent for suspending 
enamels’; as a filler or loader; in paints, 
pastes and sizes; in soaps and deter- 
gents’; in foundry practice as a suspend- 
ing agent for core washes and bonding 
agent in moulding sands; as a soil dress- 
ing and filler material for fertilizers; as 
a spreading or suspending agent for in- 
secticidal sprays and dips; in puln and 
paper as a co-agent with paper fillers to 
increase retention, as a suspending agent 


for carbon black in de-inking news pr.nt 
and as an emulsifier for pitch to prevent 
gumming; as an emulsifier for oils, as- 
phalts’, ete; and in pharmaceuticals. Ben- 
tonite of the California type has been ex- 
tensively used, after acid treatment, in 
place of fullers earth for decolorizing 
oils and is said to be markedly more 
efficient. 

Many of these suggested uses have 
been developed to a commercial stage and 
in some of them significant tonnages are 
being utilized. It is not to be expected 
that all attempts to use bentonite in the 
preparation of industrial products or ma- 
The prod- 
uct is so new in industrial application 
that its properties are not yet fully un- 
derstood or appreciated. Systematic 
technical experimentation is necessary, in 
most cases, in developing new applica- 
tions; “rule of thumb” work with ben- 
tonite, as with most other industrial ma- 
terials, will seldom yield results. 


terials will meet with success. 


MINING AND PREPARATION 

Bentonite deposits vary widely in char- 
acter in different localities and even in 
different parts of the same deposit. In 
exploiting a deposit of bentonite par- 
ticular care must always be given to the 
character of the clay in the deposit, to 
its economical extraction and to its sub- 
sequent preparation for industrial use. 
Attempts to dispose of run of mine clay 
or clay lacking in uniformity are not 
likely to meet with any measures of 
success. 

From the standpoint of mining no new 
technology has been developed. Each de- 
posit will, no doubt, have its peculiar 
problems which must be worked out. 

The clay occurs in strata of varying 
thickness and dip, usually under and over- 
lain with shale. In some places flat lying 
beds are exposed by erosion and may be 
of some extent without appreciable over- 
burden, in other places the beds may dip 
steeply and necessitate underground min- 
ing. Deposits vary in thickness from a 
few inches to 12 or 15 feet and may vary 
greatly in sand and non-clay content. 

The commercial development of a ben- 
tonite deposit demands careful consid- 
eration of the factors, transportation, 
quality, probable future market, develop- 
ment and the proper preparation of the 
clay for the exact requirements of that 
market. The writer can see no reason 
why the production of bentonite should 
not develop into an industry of consid- 
erable economic importance within a few 
years. 
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Convention And Exposition Again Staged At Cincinnati 


LANS for the Fourth Annual Con- 


vention of Practical 


Operat ne 


Men and the National Exposition 
of Mine Equipment, to be held at Cin 
cinnati, Ohio, during the week of May 


16, are developing rapidly. 
Ezra Van Horn, general 


manager, 


Clarkson Coal Company, Cleveland, Ohio, 


is chairman of the Program Com- 
mittee. Those 
him are as follows: 

Hugh Shirkie, The American 
Mining Congress; Scott Turner, 
The U. S. Bureau of Mines; S. A. 
Taylor, The American Institute of 
Mining and Metallurgical Engi- 
neers; Walter Barnum, The Na- 
tional Coal Association; J. J. Rut- 
ledge, The Coal Mining Institute 
of America. 

Alabama—F. S. Follansbee, 
Woodward Iron Co., Woodward, 
Ala; Frank G. Morris, Republic 
Iron & Steel Co., Birmingham, 
Ala.; James Nicol, Jr., Galloway 
Coal Co., Carbon Hill, Ala. 

Colorado—J. B. Marks, Colorado 
Fuel & Iron Co., Denver, Coio.; 
George T. Peart, Rocky Mountain 
Fuel Co., Denver, Colo. : 

Illinois—Geo. B. Harrington, 
Chicago, Wilmington & Franklin 
Coal Co., Chicago, Ill.; G. C. Me- 
Fadden, Peabody Coal Co., Chicago, 
Ill.; J. D. Zook, O’Gara Coal Co., 
Chicago, Ill.; G. E. Lyman, Madi- 
son Coal Corporation, Glen Carbon, 
Ill. 

Indiana—David Ingle, Ayershire 
Coal Co., Oakland City, Ind.; Car] 


J. Fletcher, Knox Coal Mining 
Co., Indianapolis, Ind.; Morton 
Gould, Linton Coal Co., Indian- 
apolis, Ind.; P. L. Donie, Linton 
Coal Co., Linton, Ind. 
Kansas-Missouri—John A. 


cooperating: with 


Ezra 


mittee. 


Sargeni' 


Central Coal & Coke Co., Kansas City, 


Mo.; Frank Thomas, 
Pittsburg, -Kans. 


Kentucky—Sterling Lanier, 


Clemens Coal Co., 


Norton Coal Co., Nortonville, Ky.; C. W. 
Taylor, W. G. Duncan Coal Co., Green- 


ville, Ky.; J. A. Helms, Fordson 


Coal 


Co., Stone, Ky.; F. J. O'Connell, Wiscon- 


sin Steel Co., 
kins, West 
gis, Ky. 


Montana—J. F. Lobdell, 


jenham, Ky.; T. E. Jen- 
Kentucky Coal Co., Stur- 


Eagle Coal 


Co., Red Lodge. Mont.; F. V. H. Collins, 
Bair-Collins Co. 


, Roundup, Mont. 


New Mexico—W. D. Brennan, Siay 
Canyon Fuel Co., Dawson, N. Mex.; 
Frank A. Young, St. Louis Rocky Moun- 
tain & Pacific Coal Co., Raton, N. Mex. 

Ohic—O. Newton, Sunday Creek 
Coal Co, Columbus, Ohio; Ezra Van 


OPERATING MEN 
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Chio. 


J 
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or 


Buckeye Coal Co., Nemacoli 
Buchanan, 


Ce 


Union 


"an 


Clarkson 


Pennsylvania 


Co... 


B. 


ke Co, 


1.; J. B. Warriner, Cranberry 
val Co., Lansford, Pa.; L. 
ttsburgh Coal Co., Pit 


Trust 


“‘ndber, Pa. 


C_arkson 


t. Vinton, 


Hudson 


Horn, Chairman 
Mr. Van Horn is General Manager of the 
Cleve land 


Coal Co 


the 


of 


Coal Co., of 
G. Wil 
Scranton, Pa.; Geo 


Greensburg, Pa.; A 


Coal ¢ 


Rochester & 
Coal Co., Indiana, Pa.; Newell G. Alford, 
Bldg., 


Newbaker, Berwind 


Pittsburg 
W h ; 


Cleveland, 


Pittsburgh 


h, 


FOURTH ANNUAL CONVENTION PRACTICAL COAL 


Program Committee Organized With 
Ezra Van Horn Chairman—Exposition Will Be Greatest Yet Held With More Than One Hun- 


Program Com- 


ox, West 


tsburgh, 


Coal 


End 
F, Osler, 
Pittsburgh Terminal Coal Co., Pittsburgh, 


A. Kelley, Humphreys Coal 


Pas 


Pa.; 


& 
W. Hesse, 
n, 
Scranton, 
Creek 
Young, 


dred Manufacturing Concerns Participating 


Tennessee—John L. Boyd, Proctor 
Coal Co., Knoxville, Tenn.; W. B. Young, 
Bon Air Coal & Iron Co., Bon Air, Tenn. 

Utah—D. D. Muir, Jr., United States 
S. R. & M., Salt Lake City, Utah. 

Virginia—H. S. Estill, Stonega Coke 
& Coal Corporation, Big Stone Gap, Va.; 
D. Terpstra, Premier Red Ash Coal Co., 
Red Ash, Va.; J. D. Martin, Vir- 
ginia Iron, Coal & Coke Co., Roan- 
oke, Va.; George Craft, Poca- 
hontas Fuel Co., Pocahontas, Va. 

Washinyton—N. D. Moore, Pa- 
cific Coast Coal Co., Seattle, Wash.; 
E. F. Lucas, Bellingham 
Mines, Bellingham, Wash. 

West Virginia—Thos. DeVenny, 
Portsmouth By-Product Coke Co., 
Edgarton, W. Va.; Edward Graff, 
New River Coal Co., Macdonald, 
W. Va.; A. R. Beisel, Island Creek 
Coal Co, Huntington, W. Va. 

Wyoming — Eugene McAuliffe, 
Union Facific Coal Co., Rock 
Springs, Wyo.; Gomer Reese, Kem- 
merer Coal Interests, Kemmerer, 
Wyo. 

Cooyerating Coal Associations— 
E. W. Parker, Anthracite Bureau 
of Information, Philadelphia, Pa.; 
W. E. E. Koepler, Pocahontas 
Operators’ Association, Bluefield, 
W. Va.; D. C. Kennedy, Kan- 
awha Coal Operators’ Association, 
Charleston, W. Va.; C. E. Me- 
Laughlin, Coal Operators’ Associa- 
tion of Illinois, Chicago, Ill.; C. H. 
Mead, Winding Gulf Operators’ As- 
sociation, Beckley, W. Va.; P. H. 
Penna, Indiana Bituminous Coal 
Operators’ Association, Terre 
Haute, Ind.; C. J. Neekamp, North- 
east Kentucky Coal Association, 
Ashland, Ky.; W. L. Johnson, S. 
W. Interstate Coal Operators’ As- 
sociation, Kansas City, Mo.; E. J. 


Coal 


MeVann, Smokeless Coal Operators’ 
Association, Washington, D. C.; Harry 
L. Gandy, National Coal Association, 


Washington, D. C. 

A preliminary meeting of the commit- 
tee was held at the offices of the Amer- 
ican Mining Washington, 
D. C., February 11, at which it was de- 
termined that three sessions of the con- 
vention would be devoted 


Congress, 


to discussion 
of coal preparation, three sessions to me- 
chanical loading problems, one session 
to mine safety, and one session to cut- 
ting and blasting problems. The tenta- 
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tive program, as outlined, includes pa- 
pers on: 
COAL PREPARATION 

Recent Developments and Necessity 
for Coal Preparation; Economical Meth- 
ods of Eliminating Impurities in Prepa- 
ration of Anthracite Coal; The Sand 
Flotation Process for Cleaning Coal 
(both anthracite and bituminous); Clean- 
ing Both Anthracite and Bituminous 
Coal by the Launder System; Cleaning 
Small Size Anthracite and Bituminous 
Coals; The Dry Cleaning of Coal (papers 
on this subject covering Pennsylvania, 
West Virginia and Far West coal dis- 
tricts); Preparing Coal by the Table 
Washing Method; Preparation and Mar- 
keting of Crop Line and Off-grade Coals 
anthracite and bituminous); Effect of 
Coal Cleaning on its Marketability. 


MECHANICAL LOADING 


Recent Developments in Mechanical 
Loading; Four Related Factors in Mech- 
anized Mining; Cutting and Sheering, 
Transportation, Roof Control, Prepara- 
tion; Longwall With Conveyors; Room 
and Pillar with Conveyors; Pillar Recov- 
ery with Conveyors; Modified Longwall 
with Scrapers; Entry Driving with Me- 
chanical Loaders; One Hundred Percent 
Mechanical Mining; Mechanical Opera- 
tion Following a Definite Mining Projec- 
tion; Developing and Operating with Me- 
chanical Loaders; Handling Dirt Bands 
with Mechanical Loaders. 


SAFETY IN COAL PRODUCTION 


Safety Features of Mechanical Min- 
ing, Best Means to Keep Accident Pre- 
vention Before the Men; When and How 
to Unseal Mine Fires; Handling Gases 
Through Proper Ventilation. 


CUTTING AND BLASTING 


Blasting Coal with Carbonic Acid Gas; 
Under What Conditions Should Top Cut- 
ters and Bottom Cutters Be Used; Com- 
parison of Results Obtained by Top and 
Bottom Cutters; Use of Explosives in 
Undercutting; Cutting. 

The exposition, which has yearly be- 
come increasingly important, promises 
to be an outstanding one. At this writ- 
ing (February 25) seventy-nine manu- 
facturers have contracted for approxi- 
mately 90 percent of the total available 
space. Those who have so far definitely 
contracted for exhibit space are: 

Ahlberg Bearing Co., 317 East 29th 
St., Chicago, Ill., space 108; Allen & 
Garcia Co., Chicago, Ill., space 85; Amer- 
ican Car & Foundry Co., Huntington, W. 
Va., space 38-39 and 46-57; American 
Rheolaveur Co., Wilkes-Barre, Pa., space 
83-84; Atlas Powder Co., Wilmington, 
Del., space 48; Bethlehem Steel Co. (Geo. 
A. Richardson, manager), Technical Pub- 
licity Dept., Bethlehem, Pa., space 36-37; 
Carnegie Steel Co., Carnegie Bldg., Pitts- 
burgh, Pa., space 114-115-116; Chicago 


Pneumatic Tool Co., East 44th St., New 
York, N. Y., space 29-30; Coal Mine 
Equipment Co., Pittsburgh, Pa., space 
being selected; Coloder Co., Columbus, 
Ohio, space 101; Concordia Electric Co., 
916 Forbes St., Pittsburgh, Pa., space 200. 


Deister Concentrator Co., Ft. Wayne, 
Ind., space 62; Dravo-Doyle Co., Dravo 
Bldg., Pittsburgh, Pa., space 2-3; Dem- 
ing Co., Salem, Ohio, space 10; Duff 
Manufacturing Co., Pittsburgh, Pa., space 
being decided; Eagle Iron Works, Des 
Moines, Iowa, space 9; Edison Storage 
Battery Co., Orange, N. J., space 42-43; 
E. I. du Pont de Nemours & Co., Wil- 
mington, Del., space 69; Electric Rail- 
way Equipment Co., 2900 Gormandy Ave., 
Cincinnati, Ohio, space 8; Electric Rail- 
way Improvement Co., 2070 East 61st 
Place, Cleveland, Ohio, space 66; Elec- 
tric Storage Battery Co., Philadelphia, 
Pa., space 27-28; Fairbanks Morse & 
Co., 900 -S. Wabash Ave., Chicago, IIl., 
space 89-90; Fort Pitt Mine Equipment 
Co., Pittsburgh, Pa., space 92; Frederick 
Iron & Steel Co., Frederick, Md., space 
120; General Electric Co., Schenectady, 
N. Y., space 11-12-13-14; Goodman Manu- 
facturing Co., Halstead St. & 48th Place, 
Chicago, Ill., space 77-78. 

Hockensmith Wheel & Mine Car Co., 
Penn, Pa., space 70; Hendrick Man- 
ufacturing Co., Carbondale, Pa., space 
72; Hercules Powder Co., Wilmington, 
Del., space 5; Hulburt Oil & Grease 
Co., Trenton & Erie Sts., Philadel- 
phia, Pa., space 67; Hyatt Roller 
Bearing Co., Newark, N. J., space 52- 
53; Hydrotator Co., New York, space 
being decided; Jeffrey Manufacturing 
Co., 974 North 4th St., Columbus, Ohio, 
space 49-50-51; Joy Manufacturing Co., 
Franklin, Pa., space 64; Keystone Lu- 
bricating Co., Philadelphia, Pa., space 
78-79; Koehler Manufacturing Co., Marl- 
boro, Mass., space 31; A. Leschen & 
Sons Rope Co., St. Louis, Mo., space 
102-103; Lincoln Steel & Forge Co., St. 
Louis, Mo., space 57-58; Link-Belt Co., 
910 Michigan Ave., Chicago, IIL, 
space 44; Lorain Steel Co., Johnstown, 
Pa., space 109-113 (inclusive). 

Mancha Storage Battery Locomotive 
Co., 1909 S. Kingshighway, St. Louis, 
Mo., space 32; McCullough Engineering 
Co., H. C., Pittsburgh, Pa., space 65; 
McGraw Hill Co., New York, N. Y., 
space 117-118; Mine Safety Appliances 
Co., Braddock Ave. & Thomas Blvd., 
Pittsburgh, Pa., space 119; Mining 
Congress Journal, lobby; Mining Safety 
Device Co., Bowerston, Ohio, space 
68; Morgan Gardner Electric Co., 
Harvey, Ill., space 91; Murray Pump & 
Valve Manufacturing Co., New Lexing- 
ton, Ohio., space 100; Myers-Whaley Co., 
Inc., Knoxville, Tenn., space 59 (tent.); 
National Carbon Co., Cleveland, Ohio, 
space 6; R. D. Nuttall Co., McCandless 
Ave. & Harrison St., Pittsburgh, Pa., 
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space 15; Ohio Brass Co., Mansfield, 
Ohio, space 40-45; Osborne Register Co., 
123 West Pearl St., Cincinnati, Ohio,, 
space 104; Phillips Mine and Mil] Supply 
Co., Pittsburgh, Pa., space 7; Pogt 
Glover Electric Co., Cincinnati, Ohio., 
space 121; Roberts & Schaefer Co, 
Wrigley Bldg., Chicago, IIl., space 4; 
Robinson Ventilating Co., Jenkins Ar. 
cade Bldg., Pittsburgh, Pa., space 97; 
John A. Roebling’s Sons Co., Trenton, 
N. J., space 71; Rome Wire Co., Rome 
N. Y., space 88; Simons Paint Spray 
Brush Co., 17 Maryland Ave., Dayton, 
Ohio, space 105; Simplex Wire & Cable 
Co., 15 So. Des Plaines St., Chicago, IIL, 
space 75 (tent.); S. K. F. Industries, 165 
Broadway, New York City, space 86-87; 
Streeter-Amet Weighing & Recording 
Co., 4101-4105 Ravenswood Ave., Chi- 
cago, Ill, space 1. 

Templeton Kenley & Co., Ltd., 1020 
So. Central Ave., Chicago, IIl., space 54; 
Timken Roller Bearing Co., Canton, 
Ohio, space 76; Tool Steel Gear & 
Pinion Co., Cincinnati, Ohio, space 83; 
W. S. Tyler Co., 3615 Superior Ave, 
Cleveland, Ohio, space 34-35; Una 
Welding & Bonding Co., Cleveland, Ohio, 
space 55; Watt Car & Wheel Co. 
Barnesville, Ohio, space 81; Waverly Oil 
Works Co., Pittsburgh, Pa., space 56; 
Weir Kilby Corporation, Cincinnati, 
Ohio, space 74-75-82; Westinghouse 
Electric & Manufacturing Co., E. Pitts- 
burgh, Pa., space 15-19 (inclusive); 
West Virginia Rail Co., Huntington, W. 
Va., space 41. 

It is important to note that the 90 
percent includes forty-one spaces located 
in South Hall, which the demand for 
space has made necessary. During that 
past three years the exposition has been 
confined exclusively to North Hall, the 
convention session being held in the 
Auditorium which connects North and 
South Halls. The acoustic properties 
of the Auditorium have never been satis- 
factory. To overcome this situation the 
convention management has arranged 
with the management of the Music Hall 
to build an auditorium in South Hall, 
the balance of the hall being utilized by 
exhibits. 

Special arrangements are being made 
for entertainment for the delegates. This 
entertainment will be entirely different 
from that of previous years, and will add 
materially to the success of the event. 


Jesse Holder, of the Holder Coal Co., of 
Lynn, Mass., has been made president of 
the newly-organized North Shore Coal 
Exchange, which held its first formal 
meeting in Salem, Mass., recently. Wil- 
liam M. Shaw, of Reed & Costello, of 
Lynn, is secretary-treasurer. The cities 
represented in the organization include 
Lynn, Salem, Swampscott, Marblehead, 
Peabody, Danvers, Beverly and Glouces- 
ter. Headquarters will be at Lynn. 
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PRACTICAL 
OPERATING MEN’S 
DEPARTMENT 


NEWELL G. ALFORD, Editor 


Practical Operating Problems of the 


Coal Mining Industry 


METALLURGICAL COAL WASHING PLANT OF AMERICAN SMELT- 
ING & REFINING COMPANY AT COKEDALE, COLORADO 


A Discussion Of The Problems Involved In Washing Western Coking Coal Together With A Brief 
Description Of The Rheolaveur Plant Used For Doing This Work—Peculiarities Of This Coal 


HE Bon Carbo Colliery of the 
Smelting & Refining 

Co. is part of the Trinidad Coal 
Field in the so-called Mesa Region north 
of the Raton Field. The coal from this 
mine presents certain peculiarities which 
are very interesting and which make the 
washing of this coal one of the most 
difficult in this country. 

The geologic age of the coal is the 
lower Cretaceous, which would give a 
sub-bituminous or lignitic coal had no 
metamorphism taken place in the region. 
The stratigraphic condition is that of. an 
almost horizontal deposit, so that no 
dynamic metamorphism due to bending 
pressures has taken place. The moun- 
tain range, which divides the Raton and 
the Trinidad Region into two coal fields, 
is also the border line between New 
Mexico and Colorado and is of volcanic 
origin, the layers being in their original 
horizontal stratification and the scenery, 
therefore, showing the typical table for- 
mation. 

The Bon Carbo coal would be a very 
good coking coal, as it comes from the 
mine, were it not for its high ash con- 
tent and it is for this reason, therefore, 
that washing is necessary. The amount 
of ash in the mine run coal varies from 
16 to 20 percent, the volatile matter in 
the pure coal is around 33 percent and 
the sulphur varies from .6 to .8 percent. 


“Research Engineer, American Rheolaveur Corp. 
General Manager, American Rheolaveur Corp. 


Makes Washing Very Difficult 


By MICHAEL WALLE* and Guy V. Woopy+ 


The physical appearance of this coal 
is, however, not at all similar to that of 
a coal having the same volatile matter 
content but originating from the Car- 
boniferous strata and submitted to a 
Hercynien Bending with the strong dyna- 


Interest in mine mechanization has 
been steadily growing. Leaders in the 
coal industry are keeping in close 
touch with the situation. They re- 
alize that mechanization, if not here 
today, is but around the corner. 

Mr. G. B. Southward, Consulting 
Engineer, has been engaged by The 
American Mining Congress to make 
a complete investigation of the adop- 
tion of mining and loading equip- 
ment by the industry. There are 
already a sufficient number of suc- 
cessful installations of mechanical 
equipment to prove that it is not only 
successful, but the next logical step 
in economical coal production. 

I tis our belief that theinformation 
which Mr. Southward will secure will 
be of inestimable value to the coal 
industry. Had some of the earlier 
users of mechanical equipment been 
in possession of such facts as his 
reports will show, they would have 
saved thousands of dollars. 

The Editors. 


mic metamorphism of bending pressure 
and temperature. In general, the Bon 
Carbo coal has no definite crystalline tex- 
ture, is very friable and the very fine 
coal is amorphous or pulverulent. 

The shale, bone and coal are so finely 
banded that it is necessary to crush the 
mine coal to pass through a 5/16-in. (8 
mm.) screen in order to free them suffi- 
ciently so that washed coal of sufficiently 
low ash can be obtained with a high re- 
covery. 

The rock which is present in the mine 
run coal in a relatively small propor- 
tion is also very easily pulverized, being 
of a very soft nature, the cement between 
the grains of the original clay not having 
had the time to harden and not having 
been sufficiently affected by the local 
metamorphism due to the intrusions of 
lavas. These conditions, together with 
the argillaceous composition of the rock 
(shale or slate), act in such a way that 
when put into water the shale will easily 
return to the original state of clay and 
the finest portion of it will be held in 
the state of a colloidal suspension. 

The bone is almost entirely composed 
of laminated material, rock and coal 
being alternately stuck to each other. 
The lightest part of the bone has the same 
appearance as that of the pure coal and 
is only different in its ash content, and 
its specific gravity is only slightly differ- 
ent than that of the purest coal. There 


is.a considerable amount of bone in the 
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AmeRICAN RHEOLAVEUR CorPORATION. 
SKETCH OF LAUNDERS FOR FREE DISCHARGE PLANT 


FoR AMERICAN SMELTING & Rerinine Co. 


run-of-mine coal. In general it is harder 
than the purer coal or the purer rock. 
This fact is easily understood when it 
is noted that in the laminated portion 
of the bone the lines of cleavage are 
different in the two components. A good 


Figure 1 


WASHING PLANT 

The Bon Carbo mine itself is located 
several miles from the washing plant, 
which washing plant is adjacent to the 
coking plant. The coal from the mine 


example of this same phenomenon is_ is sent to a tipple with screens and a 
TABLE I 
SCREEN AND ASH ANALYSES OF RAW FEED TO RHEOLAVEUR PLANT 


Weighted 


Screen Size 


Minus 14.”—Plus 1%” Rd. 
Minus 10”—Plus 14 Mesh 
Minus 14 —Plus 
Minus 48 —Plus 100 Mesh 
Minus 100 —Plus 200 Mesh 


that of a certain kind of psammite rock 
formed of fine interstratified sandstone 
and slate, which is very hard and 
sometimes used for the paving of roads. 


is 


The above facts, as well as some others 
which will be noted in the examination of 
the characteristics of the feed coal from 
the washability curves, will be mentioned 
later in this paper when discussing the 
characteristics of this coal with refer- 
ence to crushing and washing. 

The very fine feed coal passing through 
a 48 Tyler standard mesh screen has a 
rubbery consistency when wet with 
water, this probably being due first to 
the very fine rock and second to the 
amorphous state of the very fine pure 
coal. This fact will be recalled when 
discussing the washing of the fine coal 
and its action in a thickener. 

The proportion of the fines passing 48 
mesh is particularly high in the feed 
15 ‘percent and 
being largely occasioned by the fact that 
it is necessary to crush all the material 
so that it will pass through a 5/16-in. 
(8 mm.) screen. 


coal, averaging about 


Weight Percent 


Average of One Week’s Operation 


Size Test Ash Percent 
Cumulative 
Weight Percent 


Each Size Cumulative 
0.17 0.17 28.8 28.8 
2.63 2.80 16.5 17.2 
23.20 26.00 17.¢ 17.0 
30.40 56.40 16.5 16.7 
28.10 84.50 16.0 16.5 
7.76 92.26 19.7 16.8 
3.87 96.13 21.5 17.0 
3.87 100.00 22.6 7.2 


coal is cleaned 
domestic fuel 


portion of the larger sized 
by hand and sent to the 
market. That coal which is not sent to 
market is shipped in standard gauge, 
hopper bottom, railroad cars to the wash- 
ing plant. The coal is dumped into a 
track hopper and from this hopper passes 


through a preliminary crusher which 


crushes it down to approximately 1%-in, 
and smaller. From this crusher it is de- 
livered onto a belt conveyor and elevated 
into a large raw coal storage pocket, 
The feed coal from this pocket is con- 
veyed by belt conveyor over an automatic 
scale onto a large shaking screen fitted 
with 5/16-in. (8 mm.) wire mesh. The 
oversize from the screen passes into an 
American Ring crusher with bars set 
at %-in. (9.5 mm.). This gives a prod- 
uct passing through the screen and from 
the crusher to the plant feed pocket of 
approximately 0 to 5/16-in. with com- 
paratively small amount of oversize. 

From the feed pocket the coal is fed 
into the top of the Rheolaveur plant by 
a table type rotary feeder with a raw 
coal sampling device in continuous oper- 
ation. 

The plant itself is of the free discharge 
type designed for washing 0 to 5/16-in. 
(8 mm.) feed material. In this partic- 
ular instance it is made up of four laun- 
ders arranged one over the other. That 
material passing from the end of the 
top two launders is the washed coal, that 
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passing over the end of the next two : 
. 
launders is the rewash material and the 
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refuse material passes out of the Rheo 
boxes on the bottom two launders into a 
slate trough and thence into a dewatering 
conveyor. 
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Some of the Rheo boxes, which are 
extending from the bottom of all the 
launders for evacuation of material (coal, 


the Sample /4.8 
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bone or refuse) are arranged for upward 
flow currents. The boxes arranged for 
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use with water generally evacuate a 
course material, either bone or slate, 
while the boxes having no water connec- 
tions are used for evacuating the finer 
material. 


At the end of the top two launders, 
wedge wire screens are installed in the 
bottom so as to eliminate from the washed 
coal the very fine material which has not 
been thoroughly and completely washed. 
Some of this material, after passing 
through the first wedge wire screen, is 
discharged with its water into the refuse, 
while other material passing through the 
second part of wedge wire screen is dis- 
charged into the rewash launder and 
again passes through the plant. The Pppatep itis: 
first part of screen is 1/10 mm, and the s 63 
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The regulating or rewash material 
which passes over the end of No. 3 and ee ae ee 
No. 4 launders is led by a trough to a 
dewatering scraper conveyor and re- 
turned into the top of No. 1 launder to be 
rewashed with the feed material. The 
washed coal passes into a washed coal 
dewatering conveyor and is conveyed to 
the washed coal pockets. 


Figure 3 
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A word of description regarding the 
three dewatering conveyors is in order 
here. They are so designed that at the 
bottom end they run horizontal for a 
distance of from 6 to 10 feet. In the 
bottom of the conveyor pit and on the 
bottom of the conveyor pans, there is 
ranged at intervals %4 mm. (0.01-in.) 
wedge wire screens, the opening in the 
screen running parallel to the direction : 
of the movement of the conveyor. The zs aii $2 
conveyor flights are fitted with rubber 
wipers, which keep each of the wedge esc 
wire screens clean and allow some of the : 
material below %4 mm. together with the 
free water to pass through these screens. 
The material and water which pass 
through the wedge wire dewatering 
Screens on the rewash conveyor and the = = : 
washed coal conveyor, pass back into s 3% % % 
a pump sump, from which it is pumped “hina wee 


to a 70-ft. diameter Dorr thickener. The See 
ener, are settled and the settled be expec 
alah and water sauated: Uecenali the € d the settled product e expected from a plant designed to 


Malia: wee. dbmabittnn ania: dee tk is taken out of the thickener by a Dorreo wash a given coal. In some instances 
an pump and discharged back into the top _ test plants have been installed to try to 
open stream ‘and lost ‘This amounts to = : launder in the main washing obtain such results. It has been found, 
about 120 G. P.M abana meceaeeting plant, mixing with the feed coal and the however, that a test plant may be built 
48 to 66 percent coil _ thickener is used for push and upward that very accurate results can be ob- 

im ay ores flow currents in the washing plant. tained, but that this test plant will not 
* oe and material from the sump, It is always very interesting to know’ give the same accuracy on another kind 

leh are pumped into the Dorr thick- beforehand if possible what results can of coal. Therefore, means have been de- 
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vised to make washability curves and 
check these washability curves with ac- 
tual washery results. 

Figure 2 shows a washability curve of 
an average weekly feed at this plant and 
on this washability curve are indicated 
results actually obtained in washing. 
Table II is a tabulation of the actual 
washing results shown on the above 
curve, giving also the theoretical ash in 
the washed coal and refuse indicated by 
the curve at the recovery actually ob- 
tained. The washing results of the plant 
with varying ash in the feed have been 
corrected so far as recovery is concerned 
to 17 percent ash feed coal, which is cov- 
ered by the washability curve. 


TABLE Il. 
Washed Coal Refuse 
Ash % Ash % 
~ 

get 

> 25 

Dec. 1 to 15, 1926.. 82.2 10.51 9.5 47.30 51.7 
Dec. 16 to 31, 1926.. 79.5 9.94 9.0 45.00 48.0 
Jan. 1 to 15, 1927.. 81.6 9.94 9.4 48.70 50.8 
Jan. 16 to 23, 1927.. 83.0 10.40 9.6 49.64 53.1 
It will be noted that all of the actual 


washed coal results are within 1 percent 
of the ash content required by the wash- 
ability curve at a given recovery and, 
therefore, demonstrate that close and 
accurate predictions can be made as to 
washing results after testing a carefully 
taken representative sample of the raw 
coal sized as it will be washed. It is also 
of interest to note that the results in the 
later periods approach nearer to the 
theoretical results and indicate improve- 
ment in the plant as the result of knowl- 
edge and experience on the part of the 
operators. 


Washability studies on the sample of 
feed coal submitted before the plant was 
designed indicated a recovery of 78 per- 
cent with washed coal at 10.8 percent ash 
and refuse at 48 percent ash. An aver- 
age of all the washing in this plant since 
the first period of adjustment shows a re- 
covery of 80 percent with washed coal at 
10.47 percent and refuse at 47.85 percent 
ash, which shows a considerably bet- 
ter performance than was originally 
promised. 

With the automatic sampler an average 
daily sample of the feed coal is obtained. 
The weekly sample is made up by mixing 
an amount of the daily sample propor- 
tionate to the actual washed coal tonnage 
for the day in question. After quarter- 
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ing down, the average sample is very 
representative of a week’s run. This 
average sample is then sized into the fol. 
lowing sizes: 

5/16-in. to %-in.; %-in. to 1/16-in,; 
1/16-in. to 48 mesh; 48 mesh to 0, 

On each of the above sizes, excepting 
48 mesh to 0, a complete set of float 
and sink tests and washability curves js 
made. These are shown under Figure 3 
—A, B and C respectively. Figure 3—p 
is a composite washability curve made on 
the plus 48 mesh material. 

Figure 4 is a graph showing the rela. 
tion between ash and specific gravity for 
the different size of material in the feed, 

From an examination of Figure 4, it 
can be noted that the material lighter 
than 1.36 sp. gr. is of a different nature 
than that having a specific gravity 
heavier than 1.36, i. e., the first part is 
of relatively constant specific gravity 
with relatively high variation in ash, 
while the latter shows a constant rela- 
tionship between ash and specific gravity, 
This characteristic of the curve indicates 
that the Bon Carbo coal can be washed 
very easily at a washing gravity safely 
above 1.36 sp. gr., but that near to 1.36 
sp. gr. washing will be more difficult and 
the results more variable due to the fact 
that the float in the refuse will be much 
lower in ash, as shown by Figue 3. In 
the actual operation of the plant this fact 
was very noticeable and information was 
obtained from another plant washing the 
same kind of coal confirming the above 
peculiarity. At the Cokedale plant, 
therefore, the above indicates that wash- 
ing at 11 percent ash and above is very 
much easier and more stable than when 
producing a washed coal under this con- 
tent. 


TABLE III 
Size of Material 
Minus 1/16” 
Plus 1/16” Plus 48 Mesh Minus 48 Mesh 
Average Weight ‘Weight W. eight Ash 
Test No. Ash % in % Ash% in % Ash% in % % 
17.8 56.5 17.5 28.7 17.0 14.8 18.5 
9.3 56.8 9.0 29.0 10.2 13.6 17.2 
48.5 17.9 49.1 21.0 47.0 1.1 49.1 
18.0 59.8 18.2 28.2 18.1 12.0 20.6 
10.7 70.7 10.1 20.4 10.5 8.8 18.2 
48.1 83.2 49.7 15.8 46.0 9.8 46.2 
18.8 69.6 17.1 21.3 18.7 9.1 20.7 
10.5 64.0 9.4 24.9 10.8 11.1 16.7 
49.3 87.6 48.2 11.5 48.3 0.9 47.1 
20.0 56.2 21.2 27.7 20.1 16.1 20.0 
11.7 57.5 10.6 28.5 12.2 14.0 19.2 
51.0 79.0 50.5 19.6 52.7 1.4 48.7 
19.0 64.4 17.4 24.4 18.7 11.2 20.6 
10.3 67.6 8.8 23.4 10.0 9.0 16.8 
45.5 83.6 45.4 15.7 46.2 0.8 48.2 
18.7 58.8 18.9 27.0 18.1 14.2 
11.0 67.1 9.0 22.8 11.0 10.1 
Washed refuse........-.sesceeeess 51.4 84.0 51.5 15.4 50.4 0.6 46. 
255 es 17.7 54.3 18.2 29.8 18.0 15.9 
WEE 10.3 56.6 9.3 30.3 10.3 13.1 
47.3 80.3 49.7 18.8 47.2 0.9 
18.0 65.0 17.5 23.8 17.7 11.2 
WERE: 10.5 63.5 9.0 24.6 10.0 11.9 
51.5 79.2 52.0 19.8 50.0 1.0 . 
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Track hopper and raw coal conveyor with washed coal and refuse conveyors 


from Rheolaveur plant in background, Cokedale Washery 


The specific gravity of the lightest and 
heaviest material encountered in the fecd 
product, together with the specific gravity 
of the washing solution, i. e., the pulp of 
fine solids in suspension in the water, 
indicates that it might be possible to 
wash at a size ratio of 20 to 1, providing 
a state of hindered settling can be pro- 
duced. In the actual operation it was 
shown that we could wash satisfactorily 
from 5/16-in. in size down to 48 mesh 
(0.295 mm.), or a diameter ratio of about 
20 to 1. 


TABLE OF FIGURED RECOVERIES 


On the Minus 
Test Whole 1/16” Plus Minus 48 
No. Material Plus 1/16” 48 Mesh Mesh 
I 81.2 78.9 81.5 93.0 
II 80.6 79.5 78.6 91.3 
III 80.8 80.2 78.8 86.8 
IV 79.0 73.5 80.5 97.4 
77.5 76.5 76.0 88.0 
VI $1.0 76.8 82.0 91.0 
Vil 80.0 78.0 79.1 87.5 
Vill 81.6 80.2 80.7 91.3 


From the test results, it will be noted 
that the coal is washed as completely as 
possible down to approximately 48 mesh 
material and that the refuse is washed 
down to 0. 

From Table III it is seen that the 
quantity of rock extracted from the 0 to 
48 mesh material is small, and this ex- 
plains the high average recovery. If an 
attempt were made to wash the 0 to 48 
mesh material down to 10 percent ash 
and the sizes above 48 mesh were washed 
down to an ash content so that the aver- 
age would be the same as noted in the 
above table, then the yield or recovery 
would not have been so good as shown. 
The point being made is that it was 
found best to wash the plus 48 mesh 
material to a low ash, only reducing 
slightly in ash the minus 48 mesh mate- 
rial and obtaining an average low ash 
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pocket to the washing plant was greatly 
increased. 

Figure 5 is a flow sheet of the plant 
at Cokedale. The coal, after being 
washed in the plant, is delivered, as 
stated above, to large washed coal bins, 
where it is allowed to drain over a pe- 
riod of from 24 to 36 hours and then 
drawn off into charging larries and sent 
to the beehive coke ovens adjacent. The 
normal ash in the washed coal varies 
from 9.5 to 10.5 percent and this corre- 
sponds to 14 to 15 percent of ash in the 
coke. On account of the very large 
amount of fines which are washed in the 
Rheolaveur plant, the coke obtained from 
the washed coal has a very good strue- 
ture, and the amount of braize from the 
ovens is very materially reduced. 


Tabie IV shows a comparison between 
the weighed and figured recoveries, 


The capacity of one  Rheolaveur 
free discharge unit washing the Coke- 
dale coal with the very large percentage 
of fines, as indicated in sizing table I, 


Washing plant showing feed conveyor in center background and washed coal 
and refuse conveyors housing, Cokedale Washery 


washed coal with the best yield possible 
and a refuse having about the same ash 
content in all sizes. 

The crushing of the coal at first pre- 
sented some difficulty, due to the fact 
that no real texture existed in the coal. 
Adjustments to the crusher were made 
after the above fact was discovered and 
some considerable improvement was ob- 
tained. However, it is certain that more 
fines were obtained by putting the larger 
coal into the crusher than was the pro- 
portion of the fines in the natural coal. 
It was noted several times that where the 
coal from the large raw feed pockets 
was coarser than usual and, therefore, 
more of it was fed to the crusher, the 
amount of fines coming from the feed 


is approximately 40 tons per hour, and 
the amount of water used in circulation 
to wash this coal is from 900 to 1,000 
G. P. M., or between 5% to 6% tons of 
water per ton of coal. The compara- 
tively small capacity of this set of 
launders is occasioned by the large per- 


TABLE IV 


Figured Weighed 
Day Tonnage Recovery Rx T. Recovery RxT. 
First ... 244.5 81.0 198 80.2 196 
Second .. 304.0 85.0 258 77.2 234 
Third ... 283.5 80.0 226 82.1 234 
Fourth .. 312.1 83.4 260 82.0 256 
Fifth 266 81.8 268 
Sixth 268 82.3 265 
Seventh.. 219.2 f 182 87.4 191 
2,014.0 1,658 1,644 
Average. 82.5 81.8 
(R. x T.—Recovery x Tonnage.) 
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centage of fines in th’s feed coal. Ordi- 
narily this set of launders would have 
a capacity of 60 to 80 tons per hour of 
minus °s-in or 5/16-in. feed, i. e., a feed 
having about 50 percent plus %-in., 75 
or 80 percent of plus 14 mesh and only 
5 to 7 percent of minus 48 mesh. 

Two men are required for the opera- 
tion of the washing plant itself. A third 
man is used on the washed coal and 
refuse conveyor to distribute the coal to 
the various bins and the fourth man i; 
required to operate the thickener and 
the feed apparatus to the plant. It i 
very probable that in ordinary operation 
this last-mentioned man would not be re- 
quired, but careful watch over the thick- 
ening apparatus is thought advisable here 
because of the large percentage of fines 
which are handled. Assuming a rate of 
$5 per day for the washery men, the 
daily labor cost is $20. 

The amount of power taken by the 
plant at the present time, if compared 
on the horsepower-per-ton basis, is high, 
because all of the power units and ma- 
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Free discharge plant, showing chute for washed coal in upper left corner, 
chute for rewash in lower left corner. and chute for refuse ct bottom, 


Cokedale Washery 


Another view of the free discharge plant, Cokedale Washery 


chinery have been installed for the ulti- 
mate capacity of approximately 120 tons 
per hour. A list of the amount of power 
installed, exclusive of the main conveyor 
from the track hopper to the feed bins 
follows: 


H.P. 

Raw coil conveyor from bin to shaker and 


Raw coal conveyor from shaker and crusher 


Washed coal and refuse conveyors 75 


The power units in the washing plant 
only, not including the preliminary prepa- 
ration mach‘nery, are as follows: 


H.P. 

Feeder rr 2 
Rewash conveyor.... 
Washed coal and refuse ors Sica a 


Assuming that all motors are loaded 
to 85 percent of rated capacity and op- 
erate nine hours per day at a charge of 
2 cents per K. W. H., then the power 
charge would be $24.40 per day. 

While it would be possible to arrive 
at the total first cost of the plant in 
question, this figure would not be of any 
particular interest relative to other wash- 
ing plants. Some of the equipment in the 
previous jg and table plant was used, 
and the plant was installed in an exist- 
ing building. However, with the changes 


which were made in order to fit this ap- 
paratus into the other plant layout, it is 
doubtful whether any money was saved 
over what it would have cost to build a 
new plant, but since one location was 
ava lable, and it was necessary to have 
uninterrupted operation, the plant was 
built in this manner. 

For purposes of arriving at a wash- 
ing cost, therefore, it would be safe to 
assume a total plant cost of $150,000, not 
including in this cost the raw coal or 
washed coal bins. It is also estimated 
that for the completed plant two men will 
be required ‘n addition to the four now 
used on the washing plant. The power 
requirements will not exceed those pre- 
viously mentioned. 

Based on these figures, we arrive at 
the following washing costs: 


Depreciation at 5 percent with money 
reinvested at 4 percent, which would 
mean value of complete depreciation 


Maintenance, repairs and insurance— 

Labor cost—6 men, $5 per day, 300 

9,000.00 


Power cost—$24.40 per day, 300 days a 
Washing Capacity: 
120 ‘tons per hour, 9 hours per day, 300 


tons.. 
Cost per ton of washing........ cents. . 9.6 


The Rheolaveur plant at this colliery 
was designed and built under the super- 
vision of Allen & Garcia Co., consulting 
engineers, Ch'cago, Ill., and from them a 
considerable amount of the information 
as given above has been obtained. 

The daily tests and results are made 
under the direction of Mr. H. H. Bubb, 
superintendent of the Cokedale Plant of 
the American Smelting & Refining Co. 
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SAND FLOTATION INSTALLATIONS AT GRAND TUNNEL COAL 
COMPANY AND ROSE COAL COMPANY 


Grand Tunnel Coal Co., Has Used Sand Flotation Over A Period Of Five Years During Which 
Time Their Percentage Of Prepared Sizes Increased From 65 to 76.6 Percent—Refuse Is Sub- 
jected To About Ten Tests Each Day—S plendid Record Also At Rose Company 


HE companies with which I am 
connected—that is, the Grand Tun- 
nel Coal Co., West Nanticoke, Pa., 
and the Rose Coal Co., Winton-Peckville, 
Pa.—made the first two commercial in- 
stallations of the Chance sand flotation 
process for cleaning coal in the anthra- 
cite region. At least the installation for 
the Grand Tunnel Coal Co. was the first 
commercial plant erected, and that for 
the Rose Coal Co. was, I believe, the 
second to be placed in operation, al- 
though other installations building at the 
same time may have been undertaken 
some time in advance of it. 

The installation at the Grand Tunnel 
Coal Co.’s breaker in West Nanticoke 
was intended and has been used prin- 
cipally for the preparation of fresh- 
mined coal, although at the outset a very 
considerable quantity of refuse bank was 
prepared by this plant and from time to 
time since then bank material has been 
prepared by it. On the other hand, the 
Rose Coal Co. plant at Winton was 
erected primarily for the handling of 
refuse bank material and has been used 
chiefly for this purpose, although at va- 
rious times fresh-mined coal has been 
prepared by it. In the following re- 
marks I will, therefore, refer to these 
two plants separately. 


GRAND TUNNEL COAL Co. 


In 1921 the Grand Tunnel Coal Co. 
had a monthly output of about 6,000 tons 
and was preparing this in a breaker that 
had been built some time before and was 
equipped with the usual machinery, con- 
sisting of shaking screens, jigs, etc. We 
were at that time endeavoring to handle 
some bank material along with our fresh- 
mined output. The results obtained 
from the breaker were not satisfactory. 
Extensive tests were conducted to deter- 
mine just what these results were and 
reference to reports of these tests shows 
them to be as follows when the plant was 
operating on fresh-mined coal alone: 


Operating Results on Fresh-Mined Coal—Old 
Breaker 1921 


Prepared sizes (egg, stove, nut).... 65% 
Steam sizes (pea, buck, birdeye).... 385% 
Average impurities prepared sizes 

214% Bone 

Average impurities steam sizes 

6% Slate 
Average loss of coal and bone with 


In the spring of 1921 we arranged 
with Mr. T. M. Chance for the installa- 
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tion of equipment to clean our coal by 
the process of sand flotation. The in- 
stallation decided upon consisted of one 
7-ft. 9-in. diameter cone with the required 
accessory apparatus. This was located in 
an addition on the easterly side of our 
old breaker about 14 ft. by 20 ft. in plan 
and 50 ft. high. The mine-run coal was 
led to it by existing screens in the old 
breaker, and after passing through the 
cleaner and over the sizing shakers in- 
stalled in connection with it, was taken 
back into the storage pockets of the old 
building. This installation was, of 
course, made under the personal super- 
vision of Mr. Chance, and, after certain 
necessary experimental work by him, was 
turned over to us in the summer of 1921. 
It has been used by us since that time 
in its completed form without any es- 
sential alteration and without replace- 
ment of any of the larger and more im- 
portant elements. Parts subject to wear, 
such as pump parts, refuse conveyor 
chain and flights, and piping have, of 
course, been replaced from time to time 
as necessary, but, in general, the original 
equipment remains complete and intact 
and shows every evidence of continuing 
so indefinitely. 

One addition to this equipment was 


Grand Tunnel Coal Company, West Nanticoke, Pa. 


made by us in the summer of 1924. The 
original installation was designed and in- 
tended to handle only the larger or pre- 
pared sizes of coal and at the outset was 
operated by us on this basis. We had in 
our old breaker the jigs with which it 
was equipped, and we utilized these for 
the preparation of buckwheat and birds- 
eye. The upkeep of the old plant, how- 
ever, became burdensome, and from time 
to time additional tonnage of the small 
sizes was diverted to the cleaner, and 
we found that it handled all sizes from 
egg to birdseye, inclusive, satisfactorily, 
By 1924, however, our output had grown 
from 6,000 to about 20,000 tons per 
month, and in order to handle this in- 
creased tonnage of all sizes, including 
the steam sizes, we at that time installed 
an auxiliary overflow cone for the prepa- 
ration of buckwheat and birdseye. With 
this addition, we have for the past sev- 
eral years prepared our entire output 
of 20,000 tons monthly through the 
cleaner with a force of five men inside 
the breaker and roll-house. 

Operating results obtained by us at 
Grand Tunnel Coal Co. are indicated by 
the following figures: For the six months 
immediately following resumption of op- 
erations in February, 1926, our percent- 
age of prepared sizes was 76.6 average 
for the period and ran as high as 79.24 
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percent prior to our closing the main rolls 
in order to limit the production of egg size. 
During the same six-month period the 
average output of the cleaner per breaker 
hour was 72.2 tons. For a good many 
hours during this time the output of the 
cleaner was in excess of 100 tons per 
hour. It will be noted that our present 
average percentage of prepared sizes, 
amounting to 76.6, compares with 65 per- 
cent average prepared sizes obtained 
from the old breaker in use by us in 1921 
prior to the installation of the cleaner. 
We choose to think that our mining prac- 
tice and general breaker practice have 
improved during this interval and are re- 
sponsible for a certain part of this in- 
crease in prepared yield, but must state 
that the major portion, if not very nearly 
all of this increase, is due to the much 
shorter and direct course our coal now 
takes through the cleaner equipment, 
with the consequent reduction in break- 
age and the elimination of rehandling 
because of unsatisfactory preparation. 


PREPARATION RESULTS 


All our coal produced at West Nanti- 
coke is carefully inspected and tested as 
it is loaded. The tabulation given below 
covers the three-month period, July, Au- 
gust and September, 1926. Tests in the 
number shown were taken on each size, 
and the average of all these tests is as 
set down under percent of slate, percent 
of bone, percent of ash, etc. The percent 
of ash in the steam sizes is, in every case, 
determined by the usual laboratory com- 
bustion test: 


Summary of Tests Showing Impurities in Coal 
Shipped During the Three Months of 1926 


No. Tests Percent Percent Combustion 


Size Taken Slate Bone est 
Paar 161 1.514 2.48 

214 2.79 3.157 

Stove ..... 274 1.305 2.132 

12.34% of Ash 
eRe 87 12.01% of Ash 
Birdseye .. 92 17.85% of Ash 


Average .. ... 1.85 2.56 14.35% of Ash 


It should be stated here that during a 
portion of the three months covered by 
the tests given above we were taking into 
the breaker, in addition to our regular 
mine coal, material from three separate 
refuse banks on neighboring properties, 
and in spite of this admixture of this 
waste material containing, as it did, very 
high percentages of slate and bone, we 
noticed comparatively little effect on the 
character of either our coal or refuse. 
However, had the tests reported above 
covered a period of operation on fresh- 
mined alone, I do not doubt that they 
would show even more favorable results 
in regard to the elimination of impurities 
from coal shipments. 

The refuse from our cleaner is also 
tested at frequent intervals during each 
day, so that not less than 10 tests of 
the refuse are made daily. These tests, 
supplementing the usual visual inspec- 
tion, are made in a Delatester by means 
of a solution of zine chloride maintained 
at 1.75 specific gravity. During the same 
period of three months covered by the 
tests of coal as given above, 747 separate 
tests were made on the refuse passing 
through our cleaner to the refuse bank. 
The refuse thus tested consists of all 
sizes from egg to birdseye (rice and 
barley mixed), inclusive, and the average 


Rose Coal Company, Winton-Peckville, Pa. 
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of these 747 tests shows that 1% per- 
cent of the total amount of refuse con- 
sisted of salable material (coal and 
bone). Attention is called to the fact 
that these tests were made on a specific 
gravity of 1.75. This constitutes a 
classification of salable material as that 
containing 35 percent ash or less. If 
these tests were made on a lower gravity, 
as, for instance, 1.70, corresponding to a 
classification of salable material as that 
containing 30 percent ash or less, the 
amount of salable material in our refuse 
would be much less than the 1% percent 
shown. 

Since the refuse at the Grand Tunnel 
Coal Co. averages 15 percent of the total 
material taken into the breaker, it will be 
noted that for the period of three months 
covered by the figures given above 99.78 
percent of the coal brought to the breaker 
was shipped to market. 

Due to the extremely clean character 
of the coal shipped from our operation, 
as indicated by the figures given above, 
we are able to secure a substantially 
higher price for our entire annual out- 
put of 250,000 tons than is secured by 
other operations in the same field which 
do not employ the same method of 
preparation, and in view of this fact, in 
addition to the increase of 11.6 points, or 
18 percent, in percentage of prepared 
sizes, and the reduction of at least 10% 
points, or 90 percent, of salable material 
sent to waste, as well as accompanying 
reduction in costs, we feel that our 
cleaner has been eminently satisfactory 
and a highly profitable investment. 


ROSE COAL Co. 


Shortly after the installation referred 
to above was made for the Grand Tun- 
nel Coal Co., the Rose Coal Co. erected 
a plant at Winton, comprising one 15-foot 
Chance cone, primarily with the idea of 
retreating jig refuse banks from near- 
by operations in order to secure there- 
from the good coal which it was felt these 
banks contained. During one period of 
15 months we ran through this plant 
242,000 tons of jig refuse, and shipped 
therefrom 39,129 tons of anthracite coal 
of excellent quality. It will be noted 
that this shows a recovery of 16 percent 
of the raw feed. The material fed to 
our plant during this period was the 
waste product from a breaker built in 
1913 equipped with jigs. As is plainly 
shown by the figures given above, this 
material was of a character that the 
usual type of preparation plant can not 
rehandle and turn out a product that can 
be guaranteed as to quality. 

As each railroad car was loaded, its 
contents was tested for ash and the ash 
content of the coal was guaranteed. Be- 
cause of this separate ash analysis of the 
contents of each car, the usual inspection 
for slate and bone was not made, and be- 
cause we were (Continued on page 245) 
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The Colonial Breaker of Madeira, Hill & Company, Natalie, Pa. 


SAND FLOTATION PROCESS IN ITS APPLICATION TO CLEANING 


ANTHRACITE 


Through This Plant The Company Has Been Able To Increase Its Prepared Sizes Approximately 


Three And One-Half Percent 


In Addition To The Use Of Sand Flotation, They Have Elimi- 


nated Coal Pockets And Installed Loading Booms 


HE constantly rising demand from 


the consuming public for better 
and better quality and service; 


the trade war for the public’s light, heat 
and power business between electric, oil, 
gas, coke, bituminous and anthracite coal 
industries; the expenditure of millions in 
advertising, to carry the merits of prod- 
uct and service to the consumer, makes 
it necessary to serve the public with a 
super-prepared fuel that is so highly 
satisfactory, that in turn a demand will 
be created for it. In its efforts to betier 
serve a critical public, the anthracite in 
dustry has never failed to take advan- 
tage of every known improvement tend- 
ing toward increased efficiency in pro- 
duction as well as quality of product. 
The consumér is not inter: 
purchasers’ or manufacturers’ problems, 


sted in the 


intricate as they are, and even unso'v- 
able as they sometimes seem to be. He 
rightfully demands service, and unless 
it is forthcoming looks elsewhere for il, 
and usually gets it. 

Industries of long standing thus disap- 


pear, sometimes with remarkable sudden- 
ness. Price, quality, service—one or all 
of these may be the reason. 

The preparation of anthracite from 


its very beginning was one of manufac- 
ture, with added 
changing conditions in 
the raw product, the 
costs, due to known in 
the mining industry, interfer- 
ence in the business by political cure- 
alls, with good and sometimes 


problems, caused by 
the 
ever-increasing 


quality of 
factors so well 
and the 
bad mo- 
tives, clamoring for changes; with little 
knowledge, without re- 


and sometimes 


* General Manager, Madeira, Hill & 
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gard for the effect that the change may 
impose upon producer and consumer. 
About a century ago, when anthracite 
was first marketed, only the purest and 
thickest of veins were mined, and only 


the larger sizes were salable, i. e., the 
product passing through about %-in 
square mesh was sent to the refuse 
banks. 

At that time the only method of 
preparation was that of hand picking 


the refuse from the larger sizes, crush- 
ing the coal and screening it for domestic 
and other commercial purposes. 

In time markets were developed for 
the smaller sizes, the presaration of 
which made the use of mechanical de- 
vices for extracting refuse a necessity, 
and the efficiency of these machines in 
turn resulted in a further expansion of 
markets for the trade sizes of pea, buck- 
wheat (buck No. 1), rice (buck No. 2), 
barley (buck No. 3), and finally buck- 
wheat (No. 4). 
coal through 11/16-in. 
%-in. round mesh 
aout 6) years ago. 
Buckwheat made through %-in. round 
and over %-in round mesh first 
marketed about 50 years ago. Rice coal 
made through round mesh and 
over 3/16-in. round mesh was first mar- 
lceted about 40 years ago. Barley coal 
made through 3/16-in. round mesh and 
over 1/16-in. round mesh was first mar- 
keted about 25 years The size 
smaller than barley, i. e., the size pass- 
ing through 1/16-in. round mesh (buck- 

hoat No. 4) first 


Pea made 
round mesh and over 
was first marketed 


was 


14 -in. 


ago. 


was used commer- 


cially about 20 years ago, and there is 
only a limited market for this size today. 

The business of mining, preparing and 
shipping anthracite was in the beginning 
conducted by individuals or small corso- 
rations, many of whom were not finan- 
cially able to take advantage of improve 
ments and machinery that was available 
from time to time. They, therefore, 
could not rob first mined areas beyond 
the point where the mixture of refuse 
with the coal made it impossible to pre- 
pare the product for market in the ab- 
sence of needed and available mechani- 
cal devices. waste was the 
final result, and much of this waste can 
not now be reclaimed. 


Excessive 


Lec us look back to the conditions that 
then existed. There frightful 
waste of a valuable product found in 
an area of less than 50) square miles 


Was a 


in northeastern Pennsylvania, or about 
one-tenth of one percent of the bitumi- 
nous acreage in the United States, the 
market for which exsanded quite rapidly 
up to recent years, total shipments ap- 
proximating three billion tons, or more 
than _20 percent of the total shioments 
of anthracite and bituminous in the 
United States, and still contributing 
about 13 percent of the total coal con- 
sumed. In view of this, it is most fortu- 
nate that the properties eventual y fell 
into stronger who 
necessity for conserving the limited prod- 
uct, and for applying the most improved 
methods in 
coal to suit the needs of a more exact- 
ing consumer. 

Unlike most manufacturing problems, 
where the unit costs, following wage in- 
creases and shorter working hours, are 


hands, foresaw the 


mining and preparing the 


| 


March, 1927 


often reflected in lower costs as the re- 
sult of plant betterments for improved 
methods of operation, the industry to- 
day finds it a seemingly unsolvable prob- 
lem to offset the constantly rising cost 
of mining and preparing coal through 
improvement expenditures. 

The pumping of 11 tons of water per 
ton of coal produced; the circulation of 
9 tons of air per minute into the mines 
for ventilation, per ton of coal produced; 
the annual use of 500,000,000 board feet 
of timber, or 7 feet per ton of coal pro- 
duced; the extraction of one-half ton of 
refuse for every ton of coal shipped; 
the extension of mine workings, deep as 
well as lateral; and the resulting in- 
creasing pumping and hoisting heads, 
together with the additional equipment 
for given capacities, gives some idea of 
the problem that the industry is con 
fronted with. 

The process of manufacturing the run 
of-mine product into a commercial ar- 
tice which started with hand picking 
only, is today largely accomplished with 
the use of jigs of numerous tyzes, which 
have been improved from time to time, 
constantly with the thought in mind of 
preparing a product of greater value to 
the consumer, with less waste to the 
bank and with the maximum percentage 
of the prepared or more expensive size. 

The conservation of the remaining 
tonnage in the ground, necessitating the 
robbing and re-robbing of old workings 
and the mining of thinner and dirtier 
seams of coal, which only a few years 
ago were considered unmineable; the 
ever-increasing cost, and the strike of 
the public against these high costs, have 
added increasing problems for the indus- 
try to solve. 

The already low return on the capital 
invested by the industry as a whole, as 
reflected in the report of the United 
States Coal Commission, makes it more 
imperative than ever to take advantage 
of every known device to cheazen costs, 
and at the same time to serve the pub- 
lic with a more satisfactory article. 

The jig method of separating refuse 
from coal, which is almost in universal 
use throughout the field, while giving 
good results, is far from fool-proof, and 
some types result in considerable break- 
age. Jig separation of coal and refuse 
depends largely upon the character of 
the material, the difference in gravity 
between- the coal, bone and refuse, the 
fracture of the coal and slate, and the 
degree of careful sizing before the ma- 
terial enters the jigs—the best practice 
being obtained from the more uniform 
size material. 

Not many years ago a refuse bank 
from a jig breaker, particularly in the 
southern field, that contained not over 5 

rercent to 6 percent coal was considered 
fair; a bank containing as low as 4 per- 
cent was considere€d good. Today a 
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cent is considered bed, and a bank con- 
taining less than 3 pe considered 
good. 

The constantly rising of the pred 
uct in cars at the mines, added to high 
trans sortation charges and the increased 
margin of retailers who have to serve 
the public when they want it, and not 
when the retailer is ready to deliver it, 
makes the consumers’ cest so high that 
any reduction in refuse that can be 
brought about by improved methods of 
manufacture is highly desirable. 

Because of these problems, Madeira, 
Hill & Co. decided to abandon two old 
breakers, consolidating the product from 
these two mines into one new breaker, 
located midway between the two old 
plants, in the vicinity of Mount Carmel 
and Shamokin, in 
County. 


Northumberland 


After a careful investigation as to the 
merits of the Chance Sand Flotation 
Process, as compared with the generally 
accepted method of jig =reparatioa, they 


be medern in every way, fully fireproof, 
and including many new features in an- 
thracite breaker construction, such as 
transite asbestos siding, gypsum roofing, 
end Mitco steel crossbar flooring. It was 
imperative to make the structure com- 
pletely firesroof to meet the require- 
ments of the mine law, on account of 
the breaker taking its coal direct from 
a four-compartment hoisting shaft con- 
nected to the mines, through which the 
coal is hoisted and dumped into the top 
of the breaker with self-dumping cages, 
thus avoiding the de-caging of cars—a 
rather common use throughout the an- 
thracite field. 

The breaker embodies other extensive 
improvements—magnetic clutches; cen- 
tralized operating control room; elimina- 
tion of storage pockets for large sizes; 
the use of belt-loading booms to save 
breakage; the use of Dorr rakes and 
bowl classifiers for the preparation of 
No. 4 and No. 5 buckwheat sizes; the 
use of a Dorr thickener and c!arifier to 
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provide for a water-circulation system, 
so as to require the minimum amount of 
make-U} water from the mine pumps, all 
of which water is neutralized with hy- 
drated lime to save the breaker structure 
and equipment. 

The equipment in the breaker is so de- 
signed that one-half of it can be shut 
down completely with a minimum loss of 
time in making the change. 

Four 13-ft. 6-in. diameter type “F” 
Chance Sand Flotation Cones, together 
with the necessary equipment used in 
their operation, were installed. 

The accompanying diagrammatic ar- 
rangement shows the principle of the 
coal cleaner. The process provides for 
the hand picking of sizes which pass 
ever a 47/16-in. round mesh; the fur- 
ther the sizes that pass 
through that mesh in order to eliminate 
the coal smaller than barley, i. e., the 
product that through 1/16-in. 
round mesh; after which the entire prod- 


screening of 


passes 


uct (coal and refuse of all sizes, includ- 
ing the after crushing to 
commercial is sent to the cones, 
from which the refuse is trapped, and 
which the and 
the commercial 
loaded for market. 

The separation of coal and refuse is 
brought about by the raising of the 
gravity of the water to 1.75 by the ad- 
dition of sand of certain specifications, 
having-a small percentage of particles 
coarser than 30 mesh, and a very small 
percentage of particles that will pass 
through 100 mesh, the object being to 
obtain sand fine enough to pass through 
a 40-mesh sieve, but not fine enough to 
pass through an 80-mesh sieve, and free 
from loam or clayey material. 

The separator is conical in shape and 
is equipped with an agitator with pro- 
jecting arms, driven with beveled gears, 
the function of which is to mix and 
diffuse through the fluid mass of sand 
and water the water used for agitation 
of the fluid and in addition to 
break up any lodgment of sand that is 
likely to form in any part of the cone. 

The agitation imparts a slow, revolv- 
ing motion to the entire mass—sand, 
water and coal—and this revolving mo- 
tion, in turn, transports the floating coal 
from the point where it is fed into the 
cone to the overflow through which it is 
discharged, the product having dropped 
its refuse during this operation. The 
bottom of the cone is equipped with a 
refuse chamber with two slate valves, 
from which chamber the slate is trapped 
by the alternating opening and closing of 
these valves. The slate that is trapped 
out is then conveyed from the slate sump 
or tank with scraper lines to a de-sand- 
ing screen, where the sand is washed out 
and returned to the sand sumps for re- 
use. The coal discharged from the cone 
is passed over de-sanding screens, where 


large coal, 


sizes) 
coal 


over is then 


sizes and 


flows 
screened to 


mass, 
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the coal is thoroughly washed free from 
sand, the sand and water returning to 
the conical sand sumps for reuse. 

The sand sumps, as will be noted from 
the diagram, are located at a lower ele- 
vation than the rest of the apparatus, 
so that all sand and water used in the 
cones, and washed through the de-sand- 
ing screens after the slate and coal leave 
the cones, runs direct to the sumps, from 


which point the sand and water is 
pumped back with manganese lined 


pumps to the cones for further use. 

The successful operation of such'a 
plant depends largely upon the care exer- 
cised in designing it. This is particu- 
larly true with reference to de-sanding 
capacities and the extraction of the sizes 
smaller than barley coal from the run- 
of-mine product which is dumped into 
the cone along with the other materials. 
Failure to remove these fine coal par- 
ticles before the product reaches the 
separators tends to make the sand use- 
less. The ideal condition sought after is 
to put into the cones coal particles larger 
than the sand particles, so that after 
the separation of refuse and coal is made 
and the material is passed over de-sand- 
ing sereens (coal and slate separately), 
during the process of de-sanding, the 
sand particles will through the 
screen and down to the sump, while the 
coal particles pass over the screen and 
into the various commercial sizes. 

The presence of a large quantity of 
very fine coal, equal in size to the sand, 
sauses a mixture of the sand and coal 
in the sumps, which when pumped back 
into the cones materially lowers the 
gravity, and in turn a proper separa- 
tion between the coal 
not obtained. 

For those who have not seen the proc- 
ess in operation, it is difficult to believe 
that the sand particles swimming from 
the discharge of the cone with the va- 
rious sizes of coal, down to and includ- 
ing barley, which is made through 
3/16-in. round mesh and over 3/32-in. or 
1/16-in., can be thoroughly washed out of 
the coal. 


pass 


and the refuse is 


The accompanying plan and section 
shows the installation of four Chance 


sand cones at the Colonial Colliery of 
Madeira, Hill & Co. The at this 
colliery is mined from 10 different veins, 


coal 


Lykens to Orchard, inclusive, varying in 
Not- 
withstanding this condition, we are able 
the coal 
with frequently less than one-half of one 
that 


gravity, fracture and inherent ash. 


to prepare domestic sizes of 


percent of slate, and exceedingly 
light, and seldom as high as 1% percent, 
while the coal going to the refuse bank 
is frequently less than 2 percent pure 
coal, seldom less than 1 percent, but, of 


) 


course, containing from 1 to 2 percent 


of coal which adheres to refuse. 
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The refuse banks at this colliery, in- 
cluding pure coal and that which ad- 
heres to refuse, seldom exceed 3% per- 
cent coal, and is frequently less than 
242 percent, the variations depending 
upon the quantity of coal adhering to 
refuse, the care exercised in the opera- 
tion of the plant and the quantity of 
sand used, the cost of which, including 
the handling, approximates 3 cents per 
ton of coal shipped. 

Not only are the prepared or domestic 
sizes shipped from this breaker almost 
pure, so far as slate is concerned, but 
the small amount of slate that is present 
contains a high percentage of carbon, 
making its gravity close to that of the 
highest gravity coal produced. 

The accompanying photograph shows 
the finished plant, the construction cost 
of which I would estimate to be approxi- 
mately 70 percent of a jig-operated 
plant, and the operation cost of which 
we find to be anywhere from 10 to 20 
cents per ton less than our jig-operated 
breakers. 

This particular breaker is equipped 
with belt-loading booms, and the do- 
mestic sizes, chestnut and larger, are 
loaded directly from the sizing screens 
into railroad cars, with a minimum 
amount of drop from the end of the boom 
into the car, thus eliminating the use of 
storage pockets between the shakers and 
the railroad cars, which accounts for con- 
siderable breakage in the average prepa- 
ration plant. 

Our experience with the plant thus 
far shows approximately 3% percent 
more prepared sizes than was gotten out 
of the old plants. Not all of this, how- 
ever, can be credited to the use of the 
sand flotation process, part of it being 
due to the elimination of coal pockets 
and the use of the belt-loading booms. 

The yield of commercial sizes from the 
run-of-mine product per mine car shows 
a loss of about 1/10 of a ton, which is 
due entirely to the radical reduction of 
slate shipped in the product. The gain, 
however, in the prepared sizes, offsets 
this loss, so that we find the value of the 
contents of the mine car to be slightly 
more now, as compared with the results 
of the old plants. 

An additional proof of the wisdom in 
adopting the sand-cleaning process is an 
expanding list of well-satisfied custom- 
ers for the domestic or large sizes (at 
premium prices), as well as for the 
steam or small sizes produced. ; 

The breaker and cleaning equipment, 
although designed for a daily production 
of 2,500 tons, can readily prepare 3,500 
tons. 
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SAND FLOTATION AT ST. CLAIR COAL COMPANY 


Coal Treated Is Of High Specific Gravity Carrying Considerable Percentage Of Heavy Blue 
Coal, Which Makes Its Treatment Difficult—Saving In Labor Marked, But Offset By Unfavor- 


able Maintenance Charges 


N July, 1925, a new breaker was 
i] placed in operation at the anthracite 

mine of the St. Clair Coal Co., at St. 
Clair, Pa. This breaker uses the Chance 
process of sand flotation for cleaning the 
coal. 

Four veins are worked at the colliery, 
the Mammoth, Skidmore, Seven Foot and 
Buck Mountain. Sixty percent of the 
production comes from the Buck Moun- 
tain bed, most of the balance from the 
Skidmore and Mammoth and a small por- 
tion from the Seven Foot. With the ex- 
ception of the Mammoth bed, the coal 
treated is of high specific gravity, rather 
dull in appearance and carries a notice- 
able percentage of heavy blue coal or 
as it is termed locally “niggerhead.” Suc- 
cessful treatment of this material is not 
a simple problem. 

Coal from the 
mine is handled with 
a single car rotary 
dump, and passed 
over a bull shaker, 
a picking table to re- 
move large rocks, 
thence to rolls which 
reduce it to broken 
or 3 7/16-in. round 
mesh. Another 
shaker removes it 
through 3 7/16-in. 
size, while the over- 
size is crushed in a 
second pair of rolls 
to egg coal and 
smaller. 

The entire pro- 
duction is now ready 
for the sand flotation process and passes 
to the shakers which feed the cones or 
classifiers. These are three in number, 
each known as a 1314-ft. cone. Number 
one cone handles all sizes through %4-inch 
round mesh and a portion of the ove: 
%-in. mesh or chestnut size. The bal- 
ance of the chestnu* size goes to number 
two cone together with all coal larger 
than this size. 

The feed shakers are used to accom- 
plish this division in sizes as well as to 
furnish the cones with a regular and 
even flow of coal. In addition they per- 
form the very important function of re- 
moving the silt or culm from the feed. 
This consists of all material passing 
through a 1/16 round mesh. At times 
this mesh is increased to 3/32 to ad- 
vantage. Careful attention to the re- 


* Superintendent St. Clair Coal Co., St. Clair, 
a. 
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moval of silt before entering the cones 
is very essential to the successful oper- 
ation of the process. 

In the cones the material is subjected 
to the flotation action of the solution of 
sand and water. This solution, being of a 
certain definite specific gravity, causes 
the coal to float and the rock and refuse 
to sink. From the cones, the coal passes 
over shakers which remove the sand and 
thence to the final sizing shakers which 
properly size the coal before entering 
the pockets ready for shipment. 


The refuse drawn from the bottom of 
number one and number two cones is 
screened to remove sand and silt and then 


Breakers of the St. Clair Coal Company, St. Clair, Pa. and 


passes to number three cone. Before en- 
tering number three cone all refuse over 
2%-in. round mesh is passed through 
crushers and ground to 1%%-in. round 
mesh and smaller. All refuse is thus 
recleaned, and the coal recovered from 
it is passed to the pockets. The cones 
are so arranged that the coal recovered 
from the refuse can be cleaned again 
when necessary by returning it to either 
number one or number two cone. The 
refuse taken from number three cone is 
screened to remove sand and taken to the 
rock pockets. 

Number one and number two cones are 
supplied with sand by two 75-h. p. Morris 
centrifugal sand pumps located under 
a conical sand sump at the bottom of the 
breaker. All sand recovered from the 
screened coal and rock is collected in 
this sand sump and from here the two 
pumps keep the solution in constant cir- 
culation. 


The Management Considers Plant Successful. 


Number three cone receives its sand 
from the overflow of number one and 
number two and does not have an inde. 
pendent source of supply. This feature 
has been found to be rather undesirable 
as it is not conducive to the maintenance 
of a sufficiently high gravity in number 
three cone. 

Due to the heavy coal handled at St, 
Clair a high specific gravity must be 
carried in all three cones. But in order 
to produce the small or steam sizes of 
coal with comparatively low ash the 
gravity in number one cone is carried 
lower than that in number two, while 
number three cone, in order to float ma- 
terial rejected by number two and ground 
up, carries the highest gravity possible. 
In this manner specific gravities from 
1.60 to 1.75 can be 
utilized and some ex- 
periments using 
crushed Birdsboro 
trappe rock have 
shown that a gravity 
of over 1.85 can be 
maintained in the 
cones. In this solu- 
tion conglomerate 
rock can be fioated. 
For almost all prac- 
tical purposes, 
washed silica sand 
commonly known as 
“glass sand” gives 
good results. 

The results of 
many _ inspections 
tests have 

shown that the fol- 
lowing results can be maintained in this 
breaker on the coal end: 


Percent Percent 


Slate Bone 
Chestnut 3.5 3 

Percent Ash 

ves 16.0 


Daily tests taken at two hour inter- 
vals over a period including the months 
of October, November and December, 
1926, show the following results on the 
refuse: 


Percent Percent 


Coal Bone 
Buckwhent 4 


The plant has a rated capacity of 
1,500 tons of (Continued on page 248) 
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Used For Both Anthracite And Bituminous Coals 
Into Low Ash Briquettes—Increases Domestic Sizes 


THE SAND FLOTATION PROCESS FOR THE CLEANING OF 
: ANTHRACITE AND BITUMINOUS COALS 


Enables Direct Conversion Of Steam Sizes 
-Produces Uniform Product Regardless Of 


Source—Reduces Labor, Capital And Operating Costs 


’ HE physical properties underly- 
ing the system of coal cleaning by 
[= sand flotation process were 
first described in a paper presented at 
the winter meeting of the American In- 
stitute of Mining and Metallurgical En- 
gineers in 1918. After the necessary 
laboratory and other preliminary ex- 
perimentation, the first commercial plant 
was erected at the West Nanticoke 
breaker of the Grand Tunnel Coal Co. 
in the fall of 1921. This plant embodied 
in its original form the general propor- 
tions of apparatus that have since been 
used in the various plants constructed to 
use the process. 

The commercial introduction of the sys- 
tem has proceeded steadily since 1921. 
Twenty-s'x plants have been laid down, 
of which 25 are in the anthracite region 
and one is used for bituminous coal 
washing. These plants have an aggre- 
gate cleaning capacity in excess of 
10,000,000 tons per year of clean coal 
and are used for the preparing of all 
types of material, including both high- 
grade fresh mined coal and low-grade 
washery refuse. In the plants installed, 
all of the var‘ous sizes of coal normally 
shipped to market are cleaned, from 
broken coal to barley, some of the units 
being employed for all sizes, some for 
prepared coal only and others for the 
steam sizes. Among the anthracite 
breakers that have been designed for the 
use of the process, the Colonial Colliery, 
now in operation, and the Von Storch 
breaker, now under construction, are of 
high daily capacity, each including four 
Type F cleaning units with a daily rating 
of 3,500 tons for each breaker. The 
bituminous tipple of the East Broad Top 
Railroad and Coal Company at Mt. Union, 
Pennsylvania, has developed an hourly 
capacity in excess of 500 tons, of which 
about 320 tons passes to the sand flota- 
tion cleaning units. 


PRINCIPLES OF OPERATION 


For many years coal cleaning perform- 
ance, and the preliminary determination 
of the poss‘bility of cleaning any par- 
ticular coal, has been checked by the so- 
called float-and-sink test, in which the 
coal is floated from its impurities in a 
high density solution such as zinc 
chloride, carbon tetrachloride and the 
like. The liquids used for such testing 
are either of high cost or harmfully 
affect the washed product and they have 
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By T. M. CHANCE, WM. EMprY, JR., AND 
M. A. WALKER * 


therefore not been available for the com- 
mercial cleaning of coal by a specific 
gravity method of flotation. 

The sand flotation process has been 
developed to meet the requirements of a 
flotational agent that would be of ex- 
tremely low cost and that would not have 
an injurious effect upon the coal pro- 
duced. The flotational agent used is a 
mechanical mixture of water and finely 
divided solids which we term a fluid mass. 
It is produced by maintaining ordinary 
sand in suspension in water by agitation 
produced both hydraulically and mechan- 
ically. With the silica sand that is ordi- 
narily employed, a maximum density of 
1.75 is maintained readily and in those 
cases in which higher densities are de- 
sired, as in ore dressing or for the dif- 
ferential recovery of heavy laminated 
boney material, solids of higher specific 
gravity are used in place of the silica 
sand or in admixture therewith. Thus 
a fluid mass including finely divided trap 
rock has been used commercially. For 
bituminous coal washing densities of 
from 1.30 to 1.50 are usually required, 
permitting the use of relatively much 
larger quantities of agitation water than 
can be used in the washing of anthracite. 

It will be understood that many types 
of apparatus may be used for carrying 
out the process. In general, the equip- 
ment necessary to the flow sheets which 
we have found most desirable consists of 
a separating tank adapted to contain the 
fluid mass; desanding screens for the 
removal of the sand and water adhering 
to the washed coal removed from the 
upper part of the separator and from the 
refuse discharged from the lower portion 
of the separator; a common reservoir 
for collecting the sand and water re- 
moved by these screens; and pumping 
means for returning this sand and water 
to the upper portion of the separator. 

In practice we have found that the 
standard types of shaking screens gener- 
ally used in the anthracite regions are 
well suited to the desanding operations. 
It also appears that for the large ton- 
nages handled by the separating units, 
the simple overflow of the washed coal 
from the upper portion of the fluid mass 
is the most effective way of removing 
the coal from the apparatus without un- 
due breakage and this means has been 
employed in all of our plants. Such a 


method of operation requires a contin- 
uous supply of sand and water to the 
upper portion of the separator to replace 
that which is used to carry the coal 
out of the discharge and also that which 
is mechanically carried out of the separ- 
ator by the refuse. This supply is pumped 
from the collecting reservoir, termed the 
sand sump, to the cones by means of 
ordinary centrifugal sand pumps oper- 
ating under comparatively low heads. 

The separating apparatus in which the 
flotation process is carried out is shown 
in Figure 1, illustrating the 10-ft. 0-in. 
diameter cone of the type used for wash- 
ing bituminous coal. It includes a cylin- 
dro-conical separating tank provided with 
an intake and discharge for the coal, and 
an intake for the sand pump return, in 
its upper portion, and fitted with a cylin- 
drical pipe at the base of the cone. This 
pipe is called the classifier column and 
serves to remove most of the sand from 
the refuse on its descent to the refuse 
chamber below, by means of the upward 
velocity of the hydraulic water iniro- 
duced therein for the agitation of the 
fluid mass contained in the separating 
tank. This agitation is supplemented by 
a slowly revolving mechanical agitator 
which serves to distribute the hydraulic 
water uniformly through the upper sur- 
face of the separating zone. It may be 
supplemented further by additional hy- 
draulic water introduced through jets 
contained in the sides of the cone. 

The refuse chamber is provided with 
slide valves at top and bottom, the refuse 
being removed from the chamber by the 
interlocked movement of these valves. 
The refuse is thus discharged either 
into a water-sealed refuse conveyor or 
directly into the air. When the latter 
system is used it is desirable to refill 
the refuse chamber with water before 
the uppor slide valve is reopened to 
avoid the forcing of large volumes of air 
upwardly through the fluid mass. The 
refuse finally passes over de-sanding 
screens for the removal of adhering 
sand. 

A body of comparatively clear water 
is maintained above the fluid mass in the 
separating tank. The depth of this body 
of water may be controlled by varying 
the width of the overflow discharge which 
removes the coal. It is desirable to main- 
tain a considerable depth because it plays 
an important dual function: 

1. It reduces the immersion of the coal 
in the fluid mass. 
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2. It aids in washing the sand from 
the coal as the latter is discharged 
through the falling curtain of compara- 
tively clear water on its way to the de- 
sanding shakers. 

This body of clear water is produced 
by the sedimentation of the sand pumped 
by the sand pump from the sand sump 
(the sand pump return slowing down to 
low velocity as it enters the separating 
tank), and also by the accumulation of 
the hydraulic water used for agitation, 
which has not sufficient velocity to lift 
the grains of sand in the upper part of 
the fluid mass and therefore flows there- 
through. 

The common sand sump which receives 
the mixture of sand and water removed 
by the various desanding shakers sepa- 
rates the clear water required for agita- 
tion, shaker sprays and the like, from 
the thicker mixture of sand and water 
returned from the lower part of the sand 
sump by the sand pump to the upper 
part of the separating cone. The clear 
water flowing from the sand sump car- 
ries fine coal silt in suspension and may 
be either pumped directly into the cir- 
culating system, as at Mt. Union, or 
sent to suitable thickening devices for 
further clarification. In multiple unit 
installations several separating cones may 
be served by a common sand sump and 
a common thickener. 


ANTHRACITE PRACTICE 
The introduction of the sand flotation 
process in the preparation of anthracite 
has been accompanied by other depar- 


tures in breaker practice, designed to 
increase the yield of prepared sizes and 
ultimate recovery, such as the use of 
loading booms, the elimination of pre- 
pared coal pockets, etc. 

One of the four sand flotation breakers 
so far built to thus load domestic coal 
directly from the sizing screens into the 
railroad cars is the Colonial Breaker of 
Madeira, Hill and Company. (Figure 2.) 
As will be seen from the illustration, this 
method of loading permits the use of 
a much lower structure than would other- 
wise be possible. It is peculiarly adapted 
to the sand flotation process, being first 
introduced at the Laflin Breaker which 
uses this system of washing. We believe 


Figure 2. 


March, 1927 


that the very noticeable gain in domestic 
sizes secured by the use of loading booms 
is not so much due to the booms them. 
selves, as to the elimination of pocket 
breakage and lip-screen losses. 


Breaker Design 


The Colonial Breaker is a steel strye- 
ture of thoroughly modern design, em. 
ploying many features new to anthracite 
breaker construction such as Transite as- 
bestos siding, gypsum roofing, ete. The 
breaker replaces two older plants, now 
abandoned, and receives its entire supply 
of raw coal from a four compartment 
shaft, the headframe of which is part of 
the breaker structure. Completely fire- 
proof construction was therefore imper- 
ative and the resultant structure is a rea] 
credit to the Madeira, Hill and Company j 
anthracite staff who evolved the entire 
design. It embodies other innovations, 
such as the underground loading of con- 
demned coal, the extensive use of mag- 
netic clutches, ete., all of which materi- 
ally assist in economical operation. 

As stated before, the Colonial Breaker 
is provided with four Type F sand flota- 
tion cones of 13-ft. 6-in. diameter. The 
breaker consists of two duplicate units, 
two cones, one refuse line, one sand sump 
and one set of feed and clean coal shakers 
being provided for each unit. Coal from 
broken to barley may be washed, the 
clean broken being crushed to egg when 
the larger size is not shipped. Lump and 
steamboat is hand-picked on _ shaking 
tables and both the No. 4 and No. 5 buck- 
wheat (passing 3/32-in. round holes) is 
prepared, Dorr rake and bowl classifiers 
being provided for this purpose. The 
breaker water finally passes to a large 
steel Dorr thickener and the clarified 
water is returned to the breaker circu- 
lating system. Makeup water is secured 
from the mine pumps, being neutralized 
before entering the breaker. 

Bony rolls are provided for crushing 


the larger breaker refuse, which may 


Colonial Breaker, Madeira, Hill and Company 
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then be returned to the raw coal feed 
for recovery of laminated material thus 
set free, if such treatment should at any 
time prove desirable. Ordinarily, pre- 
pared coal is washed in one cone and 
steam sizes in the other cone of each 
unit, so that different densities may be 
employed for these two products. In 
addition, the feed chutes are so laid out 
that all sizes may be simultaneously 
cleaned in each cone. 

A line drawing illustrating the relative 
proportions of the old breaker and the 
new sand flotation plant of the St. Clair 
Coal Company is shown in Figure 3. 
Figure 4 is a photograph of these plants 
taken before the razing of the old 
breaker. The volumes of the two struc- 
tures as noted on this drawing are 1,145 
cubic feet per ton of cleaned coal per 
day for the old plant and 328 cubic feet 
for the new one, the volume of the former 
not including that required for intake 
conveyor or mine car dump-house. It 
should further be noted that the original 
breaker contained no provision for clean- 
ing the rice and barley coal, whereas 
the new one washes the entire product, 
even reclaiming much of the silt. 

The general scheme at St. Clair is 
shown in the machinery layout illus- 
trated in Figure 3. The flow sheet is 
outlined below: 


Rock House 


The raw coal, dumped from the mine 
cars by a rotary dump, passes directly 
to the bull shaker, a wide spaced grizzly 
being provided to check large lumps in 
the dump chute. This shaker removes 
broken and smaller and _ discharges 
lump to a shaking picking table, where 
large refuse is removed and delivered to 
the rock storage pocket. The lump coal 
passes to the No. 1, or crusher rolls, the 
crushed coal joining the broken and 
smaller conveyed from the bull shakers 
by a shaking chute. The broken coal is 
removed from this mixture, crushed to 
egg in the No. 2 rolls and mixed with 
the egg and smaller coal conveyed by 
the lower deck of the broken coal shaker. 
This mixture, constituting the entire 
breaker feed, is delivered by an apron 
feeder to a 36-in. belt conveyor which 
transports the coal to the breaker struc- 
ture. 


Breaker 


The breaker feed is divided on two 
feed shakers into domestic coal, steam 
coal and silt. The domestic and steam 
coal pass to their respective separating 
cones and the silt is delivered to the silt 
settling tanks. 

The washed coal from the two cones 
is delivered to a common desanding 
shaker, the top deck making pea and 
larger and the bottom deck, buckwheat 
and smaller, and passes therefrom to 
the sizing shakers. There are two sets 
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of domestic and two sets of steam coal 
sizing shakers, extending across. the 
seven loading pockets so that the length 
of chute is reduced to a minimum, The 
steam coal sizing shakers also serve to 
finally desand and dewater the barley 
coal. They are operated at 180 R. P. 
M. and are of 5-inch stroke, whereas all 
other shakers in the breaker are of 6- 
inch stroke and run 160 R. P. M. 

The domestic coal and steam coal are 
loaded on a common track, the lip- 
screenings all passing to a chipping 
which also serves for con- 
demned or foreign coal or for stocking 
sand in the breaker. Chutes are also 
provided for loading from the steam coal 
pockets into dump cars used to transport 
the steam sizes to the briquette plant 
stock pile. 

The feed shaker silt, plus that re- 
moved from the washed coal is collected 
in two 15-foot underflow settling tanks, 
the settled silt being periodically re- 
moved by a small electrically operated 
clam-shell bucket. The silt is excavated 
alternately, the drainage secured by un- 
derflow filtration producing such dry 
material that is transported and stocked 
by ordinary dump cars, thus doing away 
with the usual silt pond reclamation. 


elevator, 


The breaker as designed permits the 
cleaning of all of the domestic sizes in 
one cone and all of the steam sizes in 
the other cone, or of all sizes in each 
cone or of such division of sizes between 
the two cones as may appear advisable 
in operation. This feature provides the 
maximum elasticity in operating condi- 
tions and is made possible by reason of 
the arrangement of the feed and de-sand- 
ing shakers. 

The refuse discharged from the domes- 
tic and steam cones is delivered by a 
common conveyor to a desanding deck 
of the refuse shaker and passes to the 
chipping conveyor. This elevates it to 
the rear end of the bony coal shaker 
where it is split into stove and smaller. 
The two sizes of refuse are separately 
crushed in two sets of bony rolls to nut 
and pea, remixed and elevated by the 
rebroken conveyor to the bony coal cone. 

The coal and bone recovered by this 
combined crushing and washing opera- 
tion is de-sanded on the bony coal shaker 
and returned by a second chipping con- 
veyor to the domestic coal desanding 
shaker where it joins the clean coal dis- 
charged by the two primary cones. The 
refuse discharged from the bony coal 
cone is carried by a separate refuse con- 
veyor to the refuse desanding shaker 
and finally delivered to the refuse pocket 
from which it is carried to bank by dump 
cars. 

The bony shaker is also used for re- 
moving silt from the sand circulation, a 
large de-sanding area being provided for 
this purpose. No sand pump is required 
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for the bony coal cone, as it is set be. 
low the primary cone de-sanding shakers 
and receives the sand and water regoy. 
ered from the domestic coal cone, the 
sand and water passing the bony shaker 
joining the main sand return and pags. 
ing to the sand sump. This common 
sand sump is 22 feet in diameter ang 
is provided with two 8-in. direct-con. 
nected sand pumps serving the two pri- 
mary cones. The water recovered by 
this sump returns to a concrete water 
sump, in which fine silt remaining jp 
circulation is removed and from which 
the water is returned to the breaker by 
triplex motor driven pumps. 

The three separating cones are iden. 
tical, being the standard 18-ft. 6-in, 
diameter type F units used at a number 
of collieries. Group drives, provided 
with slip ring motors are used wherever 
possible and the total installed motor 
load of the rock house and breaker ma- 
chinery is 620 H. P., including that re- 
quired for the sand pumps, dump com- 
pressor and slide valve pump. The old 
breaker triplex circulating pumps have 
been retained without change. 

The breaker was designed for a pro- 
duction in excess of 1,500 tons per day. 
It is, we believe, the first anthracite col- 
liery to be especially designed for the 
direct conversion of all the steam sizes 
into briquettes of below 15 percent ash 
at the colliery site, the briquette plant 
being furnished by the Mashek Engineer- 
ing Co. 

The buildings are steel structures, 
covered with asbestos protected metal 
siding, and are of the type used at a 
number of sand flotation breakers. The 
entire project, including the briquette 
plant was erected under the direction of 
the St. Clair staff. 


Operating Results 


The average grade of the products 
produced and the cost of such production 
are naturally the first measures of any 
separating process. In this respect, the 
practical operation of the said flotation 
process has demonstrated the following 
advantages: 


1. The production of the maximum 
quantity of uniformly high grade coal 
from either relatively pure raw coal or 
exceedingly impure refuse bank material. 

2. Increase in percentage of domestic 
sizes. 

8. The ability to simultaneously treat 
large proportions of refuse bank coal and 
fresh mined coal without prejudice to 
the salability of the product. 

4, Reduction in labor, capital and op- 
erating costs. 


Item 1 


The results obtained at the Enterprise 
breaker of the Northumberland Mining 
Company are typical of the way in which 
Item 1 is realized. This breaker replaced 
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Figure 4. Old and New Breakers, St. Clair Company, St. Clair, Pa. 


a breaker which jigged a raw coal typ- 
ieal of the district east of Shamokin. 
The products recovered are noted be- 
low: 


Average of 2111 tests. 


Clean coal 

Egg to pea—33 to 55 percent less 

impurities than Standard Inspec- 
tion. 

Steam sizes—Ash content 3 to 5 
percent below standard prepara- 
tion in the district. 

Refuse—Visual Inspection-Average of 
608 tests. 
Lare Refuse: Coal, 58 percent; 
Bone, 2.24 percent. 
Small Refuse: Coal, 
Bone, 1.98 percent. 


Refuse—Float-and-Sink—Average of 
606 tests. 
All sizes: Coal, .20 percent; Bone, 
2.27 percent. 


52 percent; 


These figures show a reduction of 85 
percent in the amount of salable material 
lost to the refuse bank over that lost 
from the old breaker. Performance of 
this kind is common at many sand flota- 
tion collieries but it is particularly inter- 
esting in this case because of the great 
number of tests included in the averages. 


Item 2 


A marked increase in percentage of 
prepared sizes is generally realized at 
sand flotation breakers. Thus, at one 
Southern district colliery, the prepared 
has been increased from 50 to 57 per- 
cent and at a colliery in the Wyoming 
field from 65 to 76.6 percent. This 
naturally means a large increase in 
average sales price for the coal and con- 
stitutes one of the primary advantages 
of this system of coal cleaning. 

In this connection, the results at the 
Randolph breaker of the South Penn Col- 
lieries Company are of interest. The 
coal cleaned in this plant is secured 
from the overturned dips of Sharp 


Mountain, from which it was generally 
considered impossible to secure much 
over 40 percent of prepared sizes that 
would pass standard inspection. Fur- 
ther, the recovered coal generally had a 
“shelly” impure appearance that lowered 
its value. The breaker naturally was 
designed to secure the maximum per- 
centage of larger sizes, being provided 
with loading booms, etc., and the six 
months’ operating results given below in- 
dicate that coal from this territory can 
be prepared to compete financially and 
chemically with that from any other an- 
thracite districts. : 


RANDOLPH SHIPMENTS 


Percent Slate Percent Bone 


: .03 7.43 
Stove . .05 3.28 
Average buck to barley, incl... 16.62 percent ash 


Mine coal prepared. ... 54.2 percent 

The recovery of such a high percent- 
age of prepared sizes of negligible refuse 
content is in itself noteworthy, but in ad- 
dition the prepared coal has none of the 
appearance typical of coals mined in 
Sharp Mountain. It appears that much 
of the characteristic appearance of these 
coals as formerly prepared was due to 
the presence of refuse of peculiar frac- 
ture and that when this is completely re- 
moved the shipped coal equals that of 
other districts in physical appearance. 


Item 3 


At sand flotation breakers admixture 
of bank coal with fresh mined coal does 
not greatly effect sale of the resultant 
product because both grades of coal can 
be prepared to the same high standard. 
Thus, at one colliery the percentage of 
such admixture has been raised from 10 
percent in the old plant to 40 percent 
in the new. Furthermore, during last 
summer but two out of nine refuse bank 
washeries, shipping no fresh mined coal, 
were temporarily idle, it being possible 
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to ship sand flotation bank coal when 
the greater number of the older type of 
bank washeries were forced to suspend 
because of dull markets. 


Item 4 


Labor reduction has been marked, 
both due to the simplicity of the process, 
the ability to treat large tonnages in 
single units, and the general compact- 
ness of new plants that have been prop- 
erly coordinated. The possibilities in 
this direction are evident from the force 
of five men required for the cleaning 
operation at one bank washery handling 
up to 1,000 tons of a raw material per 
8-hour day. 

New Breaker construction has cost 
from 50 to 60 percent of that required for 
equivalent capacity with equally high- 
grade construction in breakers of the 
older type. This is self-evident from 
the ratio of 328 and 1145 cubic feet per 
ton of clean coal noted above in the com- 
parison of the new and old plants at 
St. Clair. In addition, the much smaller 
structures required, reduce both insur- 
ance and upkeep costs. 

Sand flotation has added the new ele- 
ment of sand consumption which of 
course is a direct charge to operating 
cost. The sand used per ton of coal 
varies widely at the different plants and 
is a function of the devices used in re- 
cevery and the methods employed for 
remov:ng silt from the circulation. Thus, 
the consumption varies from less than 5 
pounds per ton of coal shipped at one 
plant handling steam coal to 17 pounds 
at another colliery treating run-of-mine. 
At the first plant practically no silt is 
present while at the second very large 
quantities must be removed, a large por- 
tion of this removal being effected by 
sand sump classification. 

We believe that an average of 15 
pounds per ton could be taken for the 
various breakers as now operated, 
amouting to from 1.75 to 2.5 cents per 
ton depending on the unit cost of sand 
at different locations. By more thor- 
ough desilting means, this should be 
further reduced to an average of 10 
pounds per ton, it simply being a ques- 
tion of balancing the sand cost per ton 
of coal against the desilting cost. Thus 
at the Mt. Union bituminous plant, where 
no real silt problem exists the sand con- 
sumption (with no desilting appliances) 
is but 2 pounds per ton of total ship- 
ments, or 3 pounds per ton of washed 
coal. 

BITUMINOUS PRACTICE 


The initial installation to use the sand 
flotation process was placed in operation 
in October, 1925, at Mt. Union, Pa. The 
plant was installed in the tipple of the 
East Broad Top Railroad and Coal Co. 
to clean the domestic and steam sizes 
of a low volatile bituminous coal mined 
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MT. UNION PLANT OF EAST BROAD TOP R. R. COMPANY FOR CLEANING BITUMINOUS BY SAND FLOTATION PROCESS 


AVL LY. 


30 miles distant and transported to the 
tipple in 33-ton narrow-gauge cars. The 
local conditions are more complicated 
than those usually encountered at bitumi- 
nous collieries because of the variable 
feed due to the delivery of a large vol- 
ume of coal with each train load and 
also due to the breakage which transfer 
from the large narrow-gauge cars to 
the standard equipment involves. 

The coal possesses inherent qualities, 
due to its low volatile content and other 
physical characteristics, which permit 
sale in highly specialized markets. Due 
to the demands of such a market a five- 
track tipple is required and with the 
layout adopted it is possible to load 
either five sizes simultaneously, or the 
necessary combinations of these sizes. 


The flow sheet which the present sand 
flotation process replaced included the 
picking of the lump, the furnace, and 
part of the range, but at least 70 per- 
cent of the output, comprising the 
greater part of the range and all of the 
stoker coal, went to market: without prep- 
aration. This resulted in abnormal 
variations in analyses of the stoker 
sizes, for while the coal is inherently 
pure, the mining conditions in the East 
Broad Top field are such as to pre- 
clude continuous loading of a coal of 
uniform ash content, the extraneous 
refuse varying greatly from car to car. 

However, the coal as mined follows 
the characteristic which we have found 
rather general in Eastern coals, in that 
the run-of-mine fine sizes are of suf- 


ficiently low ash content to permit by- 
passing in the raw state if the coarser 
coal is properly cleaned. This char- 
acteristic has permitted the production of 
a minus 1-in. stoker coal of sufficient 
uniformity in ash and sulphur for sale 
as a low volatile mix for by-product 
coke. Large quantities of this mixture 
of washed and raw coal have been shipped 
during the past year for this purpose, 
a market impossible to previously main- 
tain with uncleaned coal. 


Description of Plant 


The general arrangement of machin- 
ery is shown in Figure 5 and a photo 
graph of the plant, taken from the 
loaded car side, is illustrated in Figure 
6. The general flow sheet is as follows: 
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Figure 6. Mt. Union Tipple of the East Broad Top Railroad and Coal Company 


The raw coal is fed to apron con- 
veyors by suitable feeders from track 
hoppers served by the 33-ton narrow- 
gauge cars. The coal passes over these 
conveyors to a 6 ft. shaking screen 
which divides the feed into 4%4-in. lump 
and minus 4%-in. resultant. The lump 
may be further split into 10-in. x 4%-in. 
lump and 10-in. lump on this shaker, 
both products being loaded out over 
picking table loading booms. The 10-in. 
x 414-in. lump is rarely made, but pro- 
vision is necessary for this size for cer- 
tain markets. 

The 4%-in. resultant is carried by a 
scraper conveyor to a battery of 4 
Shiley double deck vibrating screens 
which further divide the product into 
domestic coal and stoker coal, at the 
same time removing the raw fine mate- 
rial. The three products produced are 
$%-in. x 1l-in, l-in. x %-in., and %-in. 
x 0-in. The 4%-in. x 1-in. domestic 
and the 1-in. x %-in. stoker are sepa- 
rately conveyed to two 10-ft. diameter, 
Type BF sand flotation cones where the 
final separation of the coal from its im- 
purities occurs. One vibrating guard 
screen is placed between each conveyor 
and cone for removing degradation be- 
fore entry of the coal into the cones. 
The minus %-in. material is gathered on 
a mixing conveyor and is not treated. 

The clean coal from both cones passes 
over combined desanding and _ sizing 
shakers, making 4%4-in. x 2-in. furnace, 
2-in. x l-in. range and 1-in. stoker. The 
fine raw coal removed by the guard 
screen noted above is discharged to the 
1-'n. stoker desanding shaker. 

The furnace and range coal are either 
loaded directly by loading booms or 
passed to the mixing conveyor on which 
both the 1-in. washed stoker, fine coal 

from the guard screens and minus %-in. 
raw coal from the initial feed screens, 
is delivered, 
The coal discharged from this mix- 


ing conveyor either is loaded directly on 
the stoker track as 1-in. stoker, or 4%-in. 
resultant, or is discharged to a cross- 
belt which conveys the cleaned coal to 
the lump track and mixes it with the 
lump for the production of run-of-mine. 
The mixing conveyor is divided into two 
separate sections, on one of which the 
stoker coal is carried and on the other 
the mixed furnace and range, so that it 
is possible to load on this crossbelt either 
stoker alone, mixed furnace and range 
alone or 4%-in. resultant, thus permit- 
ting the production of lump coal ad- 
mixed with any desired smaller size. 

The impurities are carried from the 
cones to a de-sanding screen by means of 
a common water sealed refuse conveyor, 
and are finally loaded directly into refuse 
The cones have sufficient storage 
capacity to permit the shifting of the 
refuse cars so that no refuse storage 
pocket is required. 


cars. 


A common concrete sand sump, 21 feet 
6 inches in diameter, is provided for the 
recovery of the sand and water re- 
claimed from the various de-sanding 
shakers, the thickened sand and water 
being returned to the two separating 
cones by a pair of 1,000 gallon centri- 
fugal sand pumps—the circulating water 
overflowing the rim of this sump to a 
small water sump. The comparatively 
clean water required for agitation water 
and shaker sprays is returned to the 
washery circulation from this water 
sump by a= 2,500-gallon centrifugal 
pump. The connected sand pump and 
circulating pump load is 100 H. P., di- 
vided equally between sand pumps and 
water pumps. 

Makeup water is furnished by a 300- 
gallon centrifugal pump, this excess 
water being continuously run to waste 
as it removes from the system a certain 
amount of high ash, high sulphur silt. 
The waste water overflow is obtained 
from the small circulating water sump, 


the overflow being so arranged as to 
remove continuously a product of simi- 
lar characteristics to that circulated by 
the main water pump. The makeup 
water supply is at times reduced to 200 
gallons per minute and were there a 
shortage of water most of this quantity 
could be reclaimed by a small thicken- 
ing tank. 

The loss of silt is very small, due both 
to the fact that the dry fine coal is not 
wetted and also because stoker 
coal de-sanding shaker is provided with 
1/16-in. round hole perforations so that 
much of the silt in the circulating wa- 
ter, discharged through the shaker 
sprays, is recovered on the stoker coal 
shaker, the bed of clean coal acting as 
a filter. 


Labor Operating Force 


The force account at the plant is as 
follows: 


Ground crew (8 men)—2 car droppers 
(raw coal), 2 car dumpers (raw coal), 
1 car trimmer (lump coal and run-of- 
mine), 1 car patcher, 2 car droppers 
(cleaned coal). 

Maintenance crew (5 men)—I1 me- 
chanic, 1 mechanic’s helper, 1 electrician, 
2 repairmen (night shift). 

Loading crew (2 men)—2 boom oper- 
ators. 

Screening and preparation crew (6 
men)—1 vibrating screen attendant, 2 
lump pickers, 1 cone operator, 1 refuse 
valve operator and pump attendant, 1 
refuse loader. 

Supervision (2 men)—1 inspector, 1 
foreman. 


Operating Results 


Of the total tonnage fed into the Mt. 
Union plant over 60 percent passes 
through the 4%-in. perforations on the 
lump shaker and is retained on the lower 
deck of the vibratory screens so that 
when shipping 500 tons per hour, the 
mechanically cleaned product exceeds 300 
tons per hour and the product directly 
improved by washing, including the fine 
coal by-pass, exceeds 400 tons per hour. 
We, therefore, feel that the hourly ca- 
pacity of the Mt. Union plant exceeds 
that of any bituminous mechanical clean- 
ing installation so far placed in operation. 

As noted before, the following sizes 
are shipped: 10-in. (lump); 4%-in. 
(lump); 10-in. x 4%-in. (lump); 41-in. x 
2-in. (furnace); 2-in. x 1-in. (range); 
l-in. x 0-in. (stoker); and various com- 
binations of these sizes. The reason for 
washing furnace and range in one cone 
and the stoker coal in the second cone 
is to permit the washing of these sizes at 
that density which will secure the de- 
sired difference in ash content required 
for the representative markets. It is 
therefore not for the purpose of fac’litat- 
ing the washing process, although the 
removal of the coarser coal before wash- 


qe 
_ 
: 
F 


214 


ing, rather than after, somewhat sim- 
plifies the prescreening arrangement 
necessary for the removal of the fine 
coal. However, if all the coal were used 
for a single purpose, such as the pro- 
duction of by-product coke, it would 
probably be desirable to clean all of the 
sizes in each cone, the advantage of du- 
plicate units offsetting the screening ad- 
vantage just noted. 

The following analyses of simultaneous 
samples taken from the domestic cone 
unit indicate the character of the work 
which the plant performs: 


% 
% Ash phur B.t.u. 
Raw coal (—4™% in. + 1in.).. 17.75 1.58 13,680 
Washed coal (—41% in. 1 in.) 7.42 1.10 14,580 
Refuse (—414 in. + Oin.)... 58.60 3.59 5,602 


The raw run-of-mine coal contains but 
9.5 to 10.5 percent that the 
coarser sizes include a concentration of 
high ash impurities. 


ash, so 
Average washery coal analyses taken 
over a considerable period are: 


To 
% Ash Sulphur 
Washed mixed furnace and range 


(—414 in. + 1 in.).........-5-- 7.5 1.10 
Washed stoker (—1 in. -++- % in.) 7.1 1.22 
Raw stoker (—%¢ in. +- Oin.)..... 7.9 1.10 
Shipped stoker /—1 in. + 0 in.) 7.4 1.20 


It will be seen from the above table 
that the control of ash content made 
possible by the use of separate cones 
for the two grades of coal is realized in 
practice, the stoker cone operating at 
about 1.45 density and the domestic cone 
at 1.50, resulting in a stoker coal of 
lower average ash than the domestic coal, 
even though a large percentage of the 
stoker coal is not treated. This method 
of operation naturally avoids the loss of 
merchantable domestic bony material 
that would occur if this size were washed 
at the density necessary for the stoker 
coal. 


These analyses indicate the advantage 
of by-passing the fine coal. The minus 
3g-in. coal constitutes about one-third of 
the total stoker, and it is evident that 
the average ash content of these raw 
fines does not increase the ash of the 
shipped product sufficiently to require 
cleaning of this fine coal. If the ash con- 
tent is to be reduced, a shrinkage in 
weight is inevitable, whether by rejecting 
more coarse bone or by removing im- 
purities from the fine coal. The wash- 
ing of the fines theoretically produces a 
higher ash refuse, but actually the silt 
and other losses, and the increased equip- 
ment necessary, will generally outweight 
such a possible theoretical advantage. 
Of even greater importance is the fact 
that by such by-passing of the raw fine 
coal a satisfactory moisture content of 
the shipped coal is secured, whereas if 
the fines were washed, there would often 
result a product of such high moisture 
content as to inhibit its sale. 
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Sand Consumption 


The sand consumption at the Mount 
Union plant has been very low, averag- 
ing for over a year less than 2 pounds 
per ton of total shipment, or 3 pounds 
per ton of washed coal. This consump- 
tion is based on the total amount. of sand 
shipped to Mount Union and includes a 
large amount which was used during the 
year for the testing of foreign coals, 
when the circulating system was Cleaned 
out to avoid contamination with the Mount 
Union Thus the 
consumption of one lot of 100,000 tons 
shipped average about 1.4 pounds per 
ton of coal washed. However, for pur- 
poses of estimate we have charged the 
entire sand shipped into the plant against 
the entire tonnage shipped out without 
making any allowance for consumption 
other than that due to normal operation, 
thus arriving at the figure of 2 pounds of 
sand per ton shipped. We believe that 
the small sand consumption is largely 
due to the low density mixtures circu- 
lated and to the high cleaning capacity 
of comparatively small units. The sand 
is of the same specification as that used 
at anthracite plants. 

Sludge Loss 

Tests made over a long operating pe- 
riod indicate that the fine material lost 
from the system averages around 0.3 per- 
cent, of from 15 to 16 percent ash and 
from 2.0 to 3.8 percent sulphur. It is, 
therefore, not a highly desirable material 
to reclaim, and even if of lower ash and 
sulphur content would be of such high 
moisture as to make it of doubtful value. 
The negligible tonnage of sludge pro- 
duced is self-evident from the fact that 
the plant has functioned for over a year 
with no settling or thickening devices for 
removal of sludge from the circulating 
water. 


coal. measured sand 


Uniformity of Feed 

The large feed pockets that are gen- 
erally deemed essential for smoothing 
out variation in rate or quality of the 
feed have not been required at Mount 
Union, and this is a characteristic feature 
of the sand flotation process. While it 
is, of course, possible to so overcrowd 
the cones as to impair efficient operation, 
ordinary changes in the rate of feed or 
its complete cessation, and marked 
changes in the quality of the coal pass- 
ing to the plant from time to time, have 
little or no effect on the efficiency 
of operation and no adjustments are 
made to accommodate the plant to them. 
The feed, therefore, stops and starts as 
the cars are dumped, irrespective of the 
operation of the cones, a feature of 
especial value in bituminous washing, as 
car changing and other interruptions 
occur without disturbing the operating 
results. 
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In the washing of coals containing 
great variations in the percentage of fine 
coal impurities, storage of the fine cog] 
by-pass from the vibrating screens might 
be of advantage, because this fine cog] 
could be passed through mixing hoppers 
without consideration of the breakage in. 
volved and the resultant mixture of fine 
coal fed at a constant rate into the 
washed coal stream. This would obviate 
peaks in the ash curve due to momentary 
increase in fine coal impurities, the fine 
coal being fed as a mixture of fairly 
uniform grade and the washed coal being, 
of course, cleaned to a uniform standard. 
We would thus have many of the advan- 
tages of a feed of constant character 
without the breakage and other disad- 
vantages incident to the storage of the 
lump and domestic sizes of raw coal. 


Moisture 


Tests made over an eight-month period 
have demonstrated an average added 
moisture content of less than 0.5 percent. 
Average car samples range from 3.5 to 
5.0 percent moisture in the 1-in. stoker 
size, dependent upon the condition of the 
coal after the long haul from the mines. 
We do not think that low-moisture coal 
of this character has been produced 
hitherto by wet-washing plants. The re- 
sults obtained are secured without any 
extraneous draining or settling devices, 
the only drainage screens being the seg- 
ments provided on the sizing coal shak- 
ers. The low-moisture content is due to: 

(a) So cleaning the coarse coal that 
the fine coal need not be washed. 

(b) Reduction of breakage and internal 
sludge production. 


Construction Costs 


The cost of the washery addition, in- 
cluding the cleaning and screening ar- 
rangements, together with the necessary 
steel frame buildings, was less than 
$50,000. From the figures available of 
the total cost of alterations and additions 
in the old tipple, we believe that a com- 
plete replacement tipple, if designed as 
an entirely new unit of 500 tons hourly 
capacity, could be built for $125,000 to 
$150,000. These costs would include the 
complete plant, including intake lines, 
rotary dump and necessary lump coal 
loading and handling facilities. In gen- 
eral, the complete washing and screening 
section, together with the necessary 
building, etc., required, will cost about 
$250 per ton of hourly capacity, although 
these figures naturally will vary with 
the local conditions of installation. 


General Operating Data 


A general summary of the operating 
results of the eight-month period from 
January 1 to (Continued on page 245) 
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NEW FEATURES 


PRACTICAL 
OPERATING MEN’S 
DEPARTMENT 


GUY N. BJORGE, Editor 


Practical Operating Problems of the 


Metal Mining Industry 


IN CONCENTRATING MESABA RANGE ORE 


Much Interest Has Followed Developments In The Concentration Of A Hitherto Unbeneficiated 
Class Of Material On The Mesaba Range By The Mary Ellen Mine Of Butler Brothers—A 
Description Of The Mill And The Problems Encountered And Solved 


HE Lake Superior iron ore indus- 
try is in such a highly developed 
state that it can readily supply in 
excess of 85,000,000 tons per year against 
a present annual demand of 50,000,000 
to 60,000,00 tons. This overdevelopment 
has caused an unhealthy condition in the 
industry. This condition will continue 
for some time, but there are indications 
that the capacity curve is at or near its 
peak. The iron ore reserves of the 
region, while large, are known and lim- 
ited, and in view of the heavy annual 
demands put upon them their life can be 
forecasted with some accuracy. 

It is generally agreed that within 15 
to 20 years we will begin to see a scarcity 
of direct shipping high-grade ores. In 
fact, the scarcity would become noticeable 
much sooner were it not for the impor- 
tant tonnages of beneficiated ores which 
reach the market in increasing amounts 
each year. Probably 40 percent of the 
annual tonnages shipped from the Me- 
saba Range is now the product of bene- 
ficiation in some form or other. 

Huge aggregations of capital have 
made tremendous investments in plants, 
docks, ships, railroads, and mines, and a 
great many of these investments are 
founded and base their existence on the 
use of Lake Superior iron ore. Fifteen 
or twenty years is a short period in the 
life of such aggregations of capital. The 
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By A. K. KNICKERBOCKER* 


profound economic and social changes 
which may ensue to the country with 
diminution of the yearly supply of Lake 
Superior iron ore would be vast, far- 
reaching, and hard to visualize. They 
would affect, directly or indirectly, nearly 
every worker and investor in the country. 

To the postponement of the day of ex- 
haustion of these important reserves of 
iron ore, we must look to beneficiation. 
For this reason the operation of the 
Mary Ellen Mine in treating a hitherto 
unbeneficiated class of material on the 
Mesaba Range has been watched with 
some interest. 

The Mary Ellen Mine is located near 
Biwabik, Minn., near the eastern end of 
the Mesaba Range. The mine is a steam 
shovel pit. Stripping was started in the 
fall of 1923; the mill was constructed 
that winter and put in operation in June, 
1924, 

The material treated is a more or less 
decomposed and banded ferruginous 
chert, or taconite, as locally called. The 
bands of ore vary in thickness. They 
are generally high-grade, hard, blue or 
red hematite, but some silicious, partly 
porous bands are present. The chert is 
everywhere iron bearing, and is in all 
stages of decomposition, due to the ac- 
tion of circulating water. Degree of 
decomposition varies from one extreme 
to the other in extremely short distances, 


both laterally and vertically. Some lay- 
ers, or parts of layers, present their 
original hard, cherty structure, having 
been scarcely touched by weathering in- 
fluences. Others have been decomposed 
almost to the condition of a true wash 
ore or a mixture of finely divided sand 
and ore, and the rock is present in all 
stages of decomposition between the two 
extremes mentioned. 

The crude material averages about 
40.75 percent dried iron, 35.50 percent 
silica. Ordinary processes of washing 
result in a betterment of this material to 
about 51.50 percent dried iron, 18.50 per- 
cent silica. This material being unmer- 
chantable, some other means of beneficia- 
tion was necessary, and, after some test- 
ing, treatment by means of jigs was in- 
dicated. Beneficiation by jigs resulted 
in a product averaging, for a year’s 
shipment, 58.22 percent dried iron, 9.90 
percent silica, and less than 4 percent 
moisture. The product has an excellent, 
physical structure, less than 1 percent 
passing a 100-mesh sieve, and all being 
crushed below 1 inch. It handles easily 
everywhere, and is a desirable furnace 
material from every standpoint. 

The process used is not a complicated 
one. The crude material is grizzlied and 
screened and crushed in its dry condition 
to pass a l-inch screen. The minus 60- 
mesh material, averaging 22 to 25 per- 
cent of the weight, and which is a sand 
carrying usually 10 percent of iron or 
less, is next removed by ordinary wash- 
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ing. The remaining material, a mix- 
ture of crushed rock and ore, is then 
separated into six sizes by means of suit- 
able screens. Material of each size is 
then jigged separately, except the small- 
est size, which is minus %-inch and 
which is not treated on jigs, but is han- 
dled in a manner to be mentioned later. 

The six sizes made in 1926 were as fol- 
lows: Minus %-inch; % to %-inch; % to 
3%-inch; % to %-inch; % to %-inch; 
% to 1l-inch. Prior to 1926, crushing 
was done to 1%-inch and two additional 
sizes were made, 1 to 1%-inch, and 1% 
to 1%-inch. As a general proposition, 
it may be stated that the crushing of 
Mesaba Range ores for subsequent treat- 
ment on jigs should be done with the 
idea in mind of having in the crushed 
product, first, the smallest possible per- 
centage of oversize above a certain pre- 
determined limit; and, second, as small a 
percentage of fines as possible. The cer- 
tain predetermined limit mentioned is 
that point at which values fail to be 
economically freed, and the material 
should, in general, be crushed just as 
coarse as possible, with the minimum 
percentage of fines, and still permit of 
proper freeing of ore and rock. The 
smaller the size of iron ore jigged, the 
smaller the metallurgical efficiency of 
jigging will be. At the Mary Ellen, the 
sizes which jig at the greatest efficiency 
are the two between %-inch and 1-inch. 
Crushing to 1%-inch also failed to thor- 
oughly free the values, and there is no 
question that 1%-inch iron ore 1s ex- 
extremely large and heavy stuff to jig. 
The aim now is to crush so that no piece 
will be larger than 1l-inch and at the 
same time make the least possible per- 
centage of fines. 

The rated capacity of the mill is 2,000 
tons of crude ore per day. Crushing 
will be done in 1927 by means of a pri- 
mary jaw crusher, 28 by 44 inches, set 
at 5 inches, and four 8 by 36-inch sec- 
ondary jaw crushers set to crush to fin- 
ished size. Other methods of crushing 
have been used, but results were not sat- 
isfactory. Scalping ahead of the pri- 
mary crusher is done by evenly feeding 
the crude material over a stationary in- 
clined bar grizzly. Screening between 
the primary and secondary crushers is 
done in a 60-inch by 12-foot trommel, 
covered with 1-inch square mesh cloth. 

After crushing, the material is con- 
veyed to the mill and washed and sized. 
Leahy vibrating screens do most of the 
sizing. A Dorr duplex rake classifier 
(8 ft. by 26 ft. 8 in.), overflowing at 
60 mesh, is used for washing. Seven jigs 
are used. They are the McLanahan im- 
proved ore jig, made by the McLanahan- 
Stone Machine Co. These jigs were de- 


veloped and perfected for use on iron 
end manganese ores after many years of 
trial and experimentation, and have been 
successful in jigging iron ores wherever 
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used throughout the country. They are 
well and strongly constructed, simple and 
inexpensive to operate, have large capac- 
ity, and successfully make iron ore con- 
centrates on all grades of material and 
all rates of feed. They use scarcely any 
water, 5 to 10 gallons per minute suf- 
ficing per jig. It is a non-suction jig, 
the suction effect of the up-stroke of the 
plunger being minimized by the ingress 
of water into the plunger compartment 
through openings controlled by an ample 
number of rubber valves. The non-suc- 
tion principle is a vital one in separating 
two such materials as iron ore and iron- 
bearing chert, where the difference in 
specific gravity is not great. 

The Mary Ellen Mill has proven noth- 
ing except that Mary Ellen ore can be 
jigged. Undoubtedly there are similar 
deposits of banded chert and hematite 
elsewhere, and in time, as need for ore 
arises, it is reasonable to suppose efforts 
will be made to develop them. All such 
efforts should be preceded by thorough 
testing. The testing should cover all 
parts of the ore body, for these chert and 
ore formations vary greatly from place 
to place even in the same ore body. Suf- 
ficient testing having been done to dem- 
onstrate jigging capabilities of the mate- 
rial, it may safely be said that the jig- 
ging itself will offer no particular diffi- 
culties. 

Some mention has been made of the 
crushing problem. This is the most ex- 
pensive part of the operation, and is a 
vital one, since the crude material must 
be gotten in the proper physical condi- 
tion for the most efficient jigging and at 
the same time be gotten into the mill in 
quantity, if concentrates in quantity are 
to be gotten out. This problem is not 
incapable of solution, and a good part of 
the expense involved is offset, especially 
to those operators using their own ores 
or selling to affiliated furnace interests, 
by decreased costs in cars, docks, boats, 
and furnaces, due to the very desirable 
physical structure of the product. 

The handling of the smallest size, 
minus \-inch, is still somewhat of a 
problem. Experiments with tables have 
been unsatisfactory. High-grade con- 
centrates can be made by jigs, but metal- 
lurgical losses are heavy and jig outputs 
low. It would seem a jig could be de- 
veloped for this fine material which 
would operate at good efficiency and fair 
output and have some sort of automatic 
control which would obviate the neces- 
sity of close and constant attendance, 
which now seems necessary for the suc- 
cessful operation of a jig on this mate- 
rial. The Mary Ellen Mill for the past 
two seasons has been hydraulically clas- 
sifying this material by means of Deister 
cone classifiers, together with screens, 
Dorr rake classifiers, etc. Fairly satis- 
factory results have been attained, but 
the results are still far from ideal, and 
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the handling of this material may still be 
said to be in the experimental stage. The 
ideal machine for the separation of this 
material, automatically, continuously, 
without close attendance, and under 
varying conditions of grade and feed, js 
still to be developed. This is a deta] 
that can not fail in time to be solved, 


BENEFICIATING IRON ORES 
OF LAKE SUPERIOR 


‘HE tendency in recent years in the 

Lake Superior iron ore district has 
been toward increased beneficiation of 
the ores. This applies particularly to 
washing, crushing and screening, and 
numerous washing plants have gone into 
operation, while large crushing and 
screening installations have recently 
been completed. 

The accompanying table shows the 
tonnages of iron ore that have been 
beneficiated during the last three years 
in the Lake Superior district. In 1925, 
28.6 percent of the total shipments were 
beneficiated, the percentage increasing 
to 35.9 percent in 1926. Shipments from 
the Mayville-Baraboo ranges 
cluded in the total. 

The drying of ores has shown some 
falling off in the last three years, with 
only 157,336 tons so treated in 1926 as 
compared with 409,026 tons in 1924. 

The washing of iron ores to remove 
the silica is done largely on the western 
Mesaba from Coleraine to Nashwauk, 
with other plants at other districts on 
the Mesaba. All of the washing and 
jigging of ores in 1926 was done in the 
Minnesota mines, with no plants in op- 
eration in Michigan and Wisconsin. Of 
the ores treated by sintering, nodulizing 
and briquetting in 1926, there were 12,- 
115 tons shipped from Minnesota and 
125,946 tons from Michigan and Wiscon- 
sin mines. Only 146 tons of Michigan 
and Wisconsin ores were dried last year, 
the balance being from Minnesota. Of 
the ores crushed and screened in 1926, 
9,533,775 tons came from Minnesota and 
6,297,898 from Michigan and Wisconsin. 
Total tonnages of ore beneficiated of the 
1926 shipments amounted to 15,101,077 
tons from Minnesota mines and 6,423,- 
990 tons from Michigan and Wisconsin 
mines. 


are in- 


Tonnage of Beneficiated Iron Ore Included in 
Shipments from Mines—Lake Superior District 


1925 


1924 1926 

Washing ...... 4,728,504 6,177,417 5,297,498 
40,037 113,638 100,499 
Sintering, nod- 

ulizing 

briquetting .. 51,703 123,209 138,061 
409,026 258,680 157,336 
Crushing and 

screening .... Norecord 9,244,087 15,881,678 
15,917,081 21,525,067 
Total shipments 43,896,361 55,534,812 59,970,009 
Percentage Ben- 


(From Skilling’s Mining Review.) 


VENTILATION PROBLEMS AT THE UNITED VERDE MINE* 


W ith Continued Vertical Depth The System Formerly Used Proved Inadequate, And The Com- 
pany Has Since 1924 Expended $150,000 Improving Old And Establishing New Airways—A 
Comprehensive Description Of Conditions And How They Have Been Met 


“JHE ore bodies at the United 
Verde are of the schist replace- 
ment type, the main sulphide 

mass consisting of a huge pipe-like body, 
approximately seven acres cross- 
sectional area and extending from the 
surface to the lowest levels and dipping 
steeply to the northwest. 

The commercial ore bodies occur along 
or near the southeasterly contact of the 
pyrite mass. On the upper levels the 
ore zone is approximately 600 feet by 
1,100 feet and lenticular in_ shape, 
whereas on the lower levels the min- 
eralization is confined more closely to 
the iron-schist contact and the ore bodies 
extend about 1,000 feet along the con- 
tact and will vary from a few feet to 
950 feet in width. 

The upper portion of the mine has 
been on fire since 1894 and is now being 


*Paper presented to annual meeting Arizona 
Chapter, The American Mining Congress. 


+ Chief Engineer, United Verde Copper Co. 


By C. E. 


mined by shovel and open-cut methods. 
Underground mining operations at the 
United Verde extend from the 400-level, 
at an elevation of 5,114 feet, to the 
3,000-level, at an elevation of 2,528 feet. 
There are approximately 50 active stopes 
above the 2,400-level, and approximately 
55 development faces. The 50 stopes are 
located on 14 levels, so it is evident that 
no levels are completely mined out and 
all require ventilation. 

The average monthly tonnage from 
underground operations for the first 11 
months in 1926 was 66,646 dry tons. 
The shovel pit supplied 40,815 tons per 
month, making a total monthly produc- 
tion of 107,461 tons. 

Of the underground tonnage, the fol- 
lowing percentages were mined by va- 
rious stoping methods: 


Percent 


8.1 


The primary ventilating system for 
the underground mine is provided for by 
a No. 15, two-thirds width, Sirocco fan 
located on the 1,000-level. This fan de- 
livers approximately 200,000 cu. ft. of 
free air per minute, the air to the fan 
being pulled through Hopewell Tunnel 
and No. 5 Shaft. Figure 1 is a plan of 
the 1,000-level showing the fan location 
with respect to the intake and outlet air- 
ways. 

The need of a new inlet to the fan 
and the necessity of a new fan installa- 
tion will be discussed in detail later. The 
air from the delivery side of the fan 
passes through an 8 ft. by 18 ft. in- 
clined raise to old No. 3 shaft (refer to 
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Figure 2). This shaft has been stripped 
of timbers and is used exclusively as an 
airway. It is 7 ft. by 17 ft. in cross 
section and extends vertically to the 
1,950-level. From here to the 2,400- 
level, the raise has been inclined toward 
the ore body. This raise has been con- 
creted at each level station and pro- 
vided with adjustable steel doors to al- 
low a definite volume of air to be taken 
off on each level. The volume delivered 
to each level may be changed from time 
to time to suit the working conditions of 
the stopes and the number of men work- 
ing on the various levels. 

The approximate volumes of air de- 
livered to each level, with the corre- 
sponding temperatures, are tabulated 


below: 

Volume Wet Bulb Dry Bulb 

Cu. Ft. Tempera- Tempera- Relative 
Level ture ture Humidity 
1,200. 10,000 59 67 62 
tere 15,000 62 671 72 
See 18,000 62 68 71 
25,000 62 6814 69 
23,000 621, 69 70 
19,000 6212 0 66 
24,000 63 70% 7 
14,000 6314, 6916 72 
27,000 64 69 76 


Total... 175,000 

Note.—This data was taken in April, 1926. 

The air taken off on each level from 
the main air raise is delivered through 
the main drifts at a velocity of approxi- 
mately 300 feet per minute to the ore 
body, and thence up chutes and man- 
ways to the working stopes. From the 
stopes the air goes to the level above 
through waste raises or manways, and 
thence on up through the various work- 
ings to the 1,500-level, where the 
greater portion of the vitiated air is col- 
lected and sent up through the 13-M 
airway to the 1,000-level. 

From the 1,000-level, the stale air is 
delivered to the 900-level through two 
abandoned ore bin raises. From the 
900-level, it is delivered to the surface 
through No. 4 shaft, which is now be- 
ing stripped and concreted. The main 
ore raises from the shovel pit leading 
down to the 1,000-level also act as out- 
lets for the vitiated air. 

The levels between the 1,000-level and 
the 400-level are ventilated in part by 
air which comes up from the workings 
below and in part by fresh air from the 
lower levels delivered through No. 5 ore 
shaft, which extends up to the 800-level. 

A No. 8, double inlet, Sirocco fan on 
the 300-level delivers 20,000 cu. ft. per 
minute and serves to lower the extreme 
temperatures of the workings in the fire 
country vicinity. 

Figure 2, showing a vertical section 
through the mine, gives a general idea 
of the ventilating system now in use. 


TEMPERATURE AND HUMIDITY 


The standard aimed at in providing 
air to the various working places is to 
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Figure 2 


keep the temperature between 75° and 
80° F., relative humidity not over 80 
percent, velocity 125 to 150 feet per min- 
ute, and a volume of 250 to 350 cu. ft. 
per minute per man. 

The wet and dry bulb readings are not 
always a true index to the working con- 
ditions of a stope or face. For still or 
stagnant air, the maximum wet bulb 
temperatures may be 75° F.; where the 
air movement is appreciable, the wet 
bulb reading may be as high as 85° F. 
and the working conditions may still be 
rated as comfortable. Although it is de- 
sirable to keep the relative humidity 
around 80 percent, yet a relative hu- 
midity of 90, or even 95 percent, is 
often permissible if the temperature is 
under 80° F., or the air in constant 
motion. 

The Kata thermometer is preferable 
to the hygrometer in determining the 
working conditions of a stope or face, 
but the instrument is more delicate than 
the hygrometer and is not used at this 
mine. The Kata readings corresponding 


to a 78° F. temperature, 80 percent rela- 
tive humidity, and a velocity of 125 feet 
per minute, are 5.7 dry and 148 wet 
Kata. 

The following tabulation of average 
temperatures and relative humidities in 
working stopes on the various lower 
levels shows the effect of passing air up 
through from one level to another: 


Relative 
Level Wet Bulb Dry Bulb Humidity 
errr 73 17 82.4 
73.5 17 84.6 
73.5 76.5 86.6 
75 76.5 93.1 
74.5 76 93.1 


This practice not only increases the 
relative humidity, but the air becomes 
more vitiated as it travels upward. It 
also requires careful timing of blasting 
periods to prevent SO: gas and powder 
smoke from reaching workers on levels 
above before they are able to blast their 
rounds and reach the shaft station. 

A separate raise system for handling 
the vitiated air from each level is needed 
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very badly. This will allow the various 
levels to be grouped into splits and the 
stale air from each split will be deliv- 
ered directly to the outlet raise instead 
of being passed up through the work- 
ing places above. A tentative plan has 
been worked out and a system of splits 
will be installed in the near future. 


GASES 


Th any ventilating system it is essen- 
tial to supply sufficient air at sufficient 
velocity to carry away gases and dust 
caused by blasting. At this mine the 
afternoon shift is lowered fifteen min- 
utes after the day shift is hoisted, so 
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» 1926, by E. D. Gardner, G. W. ° 
and J. D. delliven” Gardner, G. W. Jones. 


that it is essential that all headings and 
stopes be well ventilated. 

The massive sulphides at the United 
Verde contain as high as 46 percent sul- 
phur and blasting in “hard iron” forms 
sulphur dioxide (SO) and hydrogen sul- 
phide (HeS) gas. Sulphur dioxide gas 
is very irritating to the eyes and respir- 
atory passages and a concentration of 
0.05 percent is dangerous upon exposures 
longer than thirty minutes in duration. 
Hydrogen sulphide gas is very danger- 
ous and is comparable to hydrocyanic 
acid gas in toxicity. It is formed by the 
reaction of water vapor and sulphide 
dust, and a concentration of 0.06 per- 
cent or greater will cause unconscious- 
ness within two minutes and death in 
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two to fifteen minutes. Gases from 
blasting in heavy sulphides were ana- 
lyzed by the Bureau of Mines * and sam- 
ples, taken fifteen minutes after blasting 
in a drift, showed 0.09 percent SO: and 
0.07 percent HeS. 

In addition to the danger of toxic 
gases from blasting in heavy sulphides, 
there is also the danger of dust explo- 
sions, particularly in dry stopes where 
sulphide dust has collected on the 
walls. Experimental work is now being 
conducted by the Bureau of Mines and 
the powder companies and the develop- 
ment of a short flame explosive will re- 
duce the danger from secondary dust ex- 
plosions in heavy sulphide stopes. 

Dust 

All machines used in the underground 
mine are wet and very little dust is 
caused from drilling. Sulphide dust, 
caused by passing shovel ore down 
through the ore raises and by loading 
from the main ore bins on the 1,000- 
level, has proven troublesome at times, 
but a system of airways is now being 
installed :t these main ore raises and 
conditions will be alleviated to a large 
extent in the near future. 


The most serious trouble caused by 
dust is on the upper levels below the 
shovel workings. The massive sulphides 
have been on fire since 1894, and, al- 
though bulkheaded off from the rest of 
the workings, the temperature of the 
workings outside the fire zone is very 
high and there is constant danger from 
fire. The timbered sections have been 
gunited as a protection against fire. 

In one instance a churn drill hole had 
been drilled close to No. 7 main ore 
raise and in rock with a temperature 
of 300° to 400° F. This raise was open 
down to the 900-level, but was sealed 
off from the main workings by heavy 
bulkheads. Upon blasting, sev2ral hun- 
dred tons of finely divided sulphides was 
sent down the raise, presumably causing 
a dust explosion which blew out the 
bulkheads. Dust and SO: gas was forced 
into some of the main workings, result- 
ing in three fatalities. 


Out of 121 serious accidents during 
the past year, six were gas cases. Out 
of eight fatalities, five were caused by 
SO: gas and dust from the fire country. 
But fourteen minor gas cases were caused 
from powder smoke or poor air, the 
greater portion of these being one day 
cases. 


SECONDARY OR AUXILIARY VENTILATION 


In dead ends of drifts, raises, or 
stopes, where it is impossible to supply 
sufficient air from the primary ventila- 
tion system, auxiliary or secondary ven- 
tilation must be resorted to. Two types 
of blowers are used at this mine—a No. 
3 Sirocco, direct connected to a five 
h. p., d. c., 860 r. p. m. motor, and a 
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No. 250 Coppus air driven Vano blower. 16-inch made from 14-gauge iron. The the heading is not advanced sufficiently 
The electric driven unit has a lower op- 11-inch size is used in headings up to to permit the installation of an auxiliary Wi 
erating cost and is used wherever it is 500 feet in length, and the 16-inch pipe blower. ‘Compressed air as a ventilating 
possible to secure a source of fresh air for distances over 500 feet. Chart, medium is very convenient, and unless ae 
from the primary ventilating system. Figure 4, gives the resistance per hun- regulated closely by the bosses the prac- ) 
The Coppus Vano blower has the advan- dred feet for varying volumes through tice is apt to be carried to extremes and ai - 
tage of being more easily installed than these two sized pipes. either results in high power costs or “ . 
the electrically driven unit and can be Ventube in 50-foot lengths is used to lowers the air pressure with a resulting wher 
used where electric power is now avail- deliver the air from the end of the metal lower drilling efficiency. at pe 
able. It delivers approximately 70 cu. tubes to the working face. It is also At this mine approximately 7,500,000 “si 
ft. of high pressure air along with its used on temporary work and in places cu. ft. of free air is compressed daily at om 
normal delivery. where the metal tubing would be diffi- a cost of $340. Approximately 60 per- air, t] 
Figure 3 shows the capacity of these eylt to install. Galvanized iron pipe is cent of this is unaccounted for and rep- deans 
various units when delivering air made up in the mine shops at a cost of resents leaks and that portion used for coclin 
through 11-in. and 16-in. pipe. A No. $1.10 per foot for the 16-inch size and _ ventilating purposes. Possibly 50 per- which 
3 Sirocco, at 860 r. p. m., will develop $0.55 per foot for the 11-inch size. These cent of this shortage is used for ventila- 5B g 
a water gauge of three inches. This is costs compare with $0.66 per foot for 12- tion, and this represents a daily cost of ona 
insufficient for long lines. The Sirocco inch Ventube. No accurate figures are $170. 5 
No. 4, half-width, single inlet will de- available on comparative cost of installa- The following tabulation has been pre- ‘te mn 
velop about 100 percent more pressure tion, but the cost of installing metal pipe pared showing the amount of air lost may } 
at 1,150 r. p, m. than the No. 3, and will is roughly three times that for the can- through openings of various sizes and the lation 
deliver 55 percent more volume. The vas tubing. The use of metal pipe, there- per 24 hours: 
No. 4 half-width is better adapted to fore, is justified only by the fact that ——— 
auxiliary ventilation through long lines it will stand much more abuse under- Cu. Ft. Free Cost Per 
; 7 rT ‘ 7 Diameter of Hole Air per Min. 8-hour Shift lin, 
of tubing and will eventually replace the ground than the Ventube. a nd 
N its 7} ine 1/64 0.364 $0 
No. 3 units for use with 16-in. tubing. Use oF CoMPRESSED AIR For 
Two sizes of ventilation pipe are The use of compressed air for venti- aj” UUl DDT 843.0 20.23 z 
standardized on at the United Verde: lating purposes is common practice and Pressure—90 pounds. Cost per 1,000 cu. ft. free 4. No. ; 
11-inch, 16-gauge galvanized iron, and_ is necessary in raises and drifts where cjtenile fee 
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Air JET WITH MANIFOLD 


Whenever it is necessary to use high- 
pressure air for ventilation, an appre- 
ciable saving can be effected by the use 
of an air jet with manifold. A jet, or 
air injector, of this sort, with a %-in. 
jet and expansion nozzle will use approxi- 
mately 20 cu. ft. of free air per minute 
at 90 pounds pressure, and deliver 800 
cu. ft. of air per minute. Although only 
a small portion of the delivery is fresh 
air, the greater volume increases the effi- 
ciency of a worker by increasing the 
cooling power of the atmosphere in 
which he is working. Figures 5-A and 
5-B give details of two styles of air jets 
used at this mine. 


Some idea of the cost of compressed 
alr as compared to the jet or blower 


may be gained from the following tabu- 
lation: 


— 


Power Cost 
Per Hour 
1. lin. air hose with valve cracked to 


$0.86 
‘ xc ft. free air per minute........ 0.05 


4 feet of ll-in. 0.14 


feet of 11-3 


Figure 6 


It is very evident that where it is nec- 
essary to use high-pressure air in a 
working place the air injector should be 
used. Wherever a heading has ad- 
vanced sufficiently, and auxiliary venti- 
lation is needed, the use of an electric 
fan with ventilation pipe is recom- 
mended. The air turbine is used on tem- 
porary installations where power lines are 
not available or where the electric fan 
would be difficult to install. 


Cost OF VENTILATION 


The following are actual costs for ven- 
tilation during the year 1925: 


$32,672.98 
11,181.46 
Wbectric 29,211.66 
17,798.37 


The charge for compressed air is a 
set charge used in blowing, and is taken 
as the equivalent of 600 machine shifts 
per month. This represents approxi- 
mately 10 percent of the total air con- 
sumption. 

The above expenditures for ventilation 
converted into unit costs are as follows: 


Mine tonnage 960,358 
Cost per $0.107 
Average number men underground....... 96 
Cost per MAM Per $107.00 


VENTILATION IN CONNECTION WITH FIRE 
PROTECTION 


In addition to the standard mine ven- 
tilation door to control the air move- 
ments throughout the mine, all stoping 
areas are provided with doors in the 
drifts leading to the ore body so that 
any area may be segregated or cut off 
from the main air supply in case of fire. 
These doors are constructed uf wood 
when located in rock headings, or of steel 
where there is danger of fire from tim- 
bered gangways. All doors are provided 
with latches to prevent them from open- 
ing in case the direction of the air cur- 
rents were reversed. 

Certain areas, such as the top slice on 
the 1,650-level, where there is always 
the danger of spontaneous combustion, 
have been further provided with a verti- 
cal fire break. This fire break consists of 
concrete collars and hinged steel doors 
in all raises leading down from the 1,650- 
level. 

A fire truck, equipped withea No. 425 
Coppus air turbine and 500 feet of 
Ventube is kept in a convenient place at 
the collar of No. 6 shaft and is used for 
fire-fighting purposes only. 
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Special Problems 
PRESENT VENTILATION INLET 

Under present conditions 40 percent of 
the air to the fan enters Hopewell Tun- 
nel, which is 6,600 feet long and has a 
cross-sectional area of 90 sq. ft. The 
resistance offered to 100,000 cu. ft. of 
air per minute when the tunnel is open 
is 0.75 inches. Ore trains in the tunnel 
seriously interfere with the passage of 
air in this inlet, the volume being re- 
duced by 50 percent when the trains are 
going out. 

The remaining 60 percent of the air 
enters the 500 adit, which is 1,600 feet 
in length and 8 ft. by 9 ft. in section, 
and thence down No. 6 shaft to the fan 
inlet. (Refer to Figure 1.) The volume 
of air through this inlet also varies with 
the position of the cage in the shaft and 
the ore trains in Hopewell Tunnel. 

NECESSITY FOR NEW FAN INLET 

Both tunnels, being of timber construc- 
tion, are fire hazards and, although the 
500 adit timbers were gunited and the 
fan inlets provided with steel doors so 
that all the air could be drawn through 
one inlet in the event of a fire in the 
other, it is questionable whether or not 
action in case of fire in either tunnel 
would be prompt enough to prevent 
smoke and fumes from being sent to all 
workings throughout the mine. 

Another serious drawback with the 
present inlet system is that the fan pulls 
directly on all station doors leading to 
No. 6 shaft, and this leakage is circu- 
lated directly back to the fan. The total 
leakage of air recirculated to the fan 
without doing any useful work averages 
between 20 and 25 percent. This leakage 
in itself represents an annual power 
charge of $6,200. 

Because of fire hazard, air leakage, and 
high intake resistance in the present in- 
takes, a new air raise was planned in 
the early part of 1924. Work was 
started in August, 1924, and the rock 
work was finished in February, 1926. 
The fractured character of the diorite 
necessitated concreting, and this work 
was started in February, 1926, and will 
be completed by February, 1927. 

In considering the size and cross- 
sectional area for the new raise, the 
square section was chosen in preference 
to the circular because it worked in 
better with the standard size cribbing 
used in raise work, standard stope sets 
in loose ground, and steel forms used 
in shaft construction. The following 
tabulation ‘shows the estimated cost of 
the raise and the power charges for va- 
rious sections of raises in comparison to 
the section chosen, viz, 13 ft. by 13 ft.: 


Estimated Cost of Raise 


= 

11 by 11.. $60 $58,000 $13,800 $6,900 $20,700 
13 by 18.. 70 68,000 16,100 1,700 17,800 
15 by 15.. 81 79,000 18,700 1,500 20,200 
11 by 16.. 71 69,800 16,400 2,800 19,200 
11 by 18 76 74,000 17,500 2,100 19,600 
11 by 20 80 78,000 18,500 1,600 20,100 
11 by 22 85 83,000 19,700 1,300 21,000 


Cost of raise is figured over five-year period 
with interest and amortization at 6 percent. 

Cost of power is taken as 1.75 cents per K.W.H. 

Total height of raise—1,000-level to surface— 
975 feet. 


Preliminary plans called for a gunite 
job, but the ground was fractured and 
broken up more than anticipated, so that 
it was necessary to concrete the upper 
320 feet solid. This portion is 12 ft. 2 in. 
by 12 ft. 2 in. in cross section. The walls 
of the lower section were reinforced with 
concrete rings 2 ft. 6 in. in depth placed 
on 7 ft. 6 in. centers. This method of 
concreting was used in No. 6 shaft con- 
struction. 

The complete cost per foot of this air 
raise will average approximately $63 per 
foot for excavation and $41 per foot for 
concreting. With a volume of 250,000 
cu. ft. of air per minute, the resistance in 
inches of water will be 1.1 in. The 
yearly saving in power charges of the 
new air raise over the old in friction 
losses will be $4,000, but the fire hazard 
on inlet air will be entirely eliminated. 


PRESENT 1,000-LEVEL FAN 


The present fan is a No. 15, single 
inlet, two-thirds width Sirocco, the rotor 
being 7 ft. 6 in. in diameter and 2 ft. 6 in. 
wide. It is driven. by a 400 h. p., 280 
r. p.m., slip-ring motor through a short- 
center belt drive with a reduction ratio 
of 1.26. The fan was installed in 1917 
when mine-ventilating conditions were 
not good and the mine resistance was 
high. For this reason a single inlet, 
two-thirds width fan was recommended 
by the manufacturer. The motor was 
later equipped with a push-button-type 
control with a bank of resistances in the 
secondary circuit arranged to give three 
speeds. Speed control in a fan installa- 
tion has a decided advantage in that the 
volume of air. may be varied to suit op- 
erating conditions. In this mine it is 
desirable to have a greater volume of 
air after blasting periods in order to 
rid the working places of gases. There 
are also certain periods, such as change 
day and holidays, when the fan need not 
deliver the normal volume of air. The 
loss of power through resistance grids 
varies directly as the speed, whereas the 
horsepower varies as the cube of the 
volume. It is therefore evident that a 
saving in power can be effected by this 
type of speed control when normally the 
fan runs on full speed. The various 
speeds with the volume and horsepower 


MINING CONGRESS JOURNAL 


March, 1927 


requirements of the present installation 
are as follows: 


Revolutions Volume Air Water H. P, Re. 


Speed of fan Delivered Gauge quired 
Full...... 352 200,000 4.0 500 
287 150,000 2.3 320 
220 115,000 1.3 290 


According to the present operating 
schedule, the fan runs 17.5 hours at 
three-fourths speed, 3.5 hours at full 
speed, and is idle three hours during each 
day. On this basis, the power require- 
ments averages 130,000 K.W.H. per 
month, which at 1.75 cents per K.W. 
delivered underground, represents a 
monthly power cost of $2,280. 

NECESSITY FOR A NEW FAn 

In 1921 No. 5 shaft was extended to 
the 2,400-level, and operations at this ex- 
tended depth during the following years 
made it evident that the old ventilating 
system and the airways would have to 
be improved if proper ventilation were to 
be secured below the 2,400-level. In the 
early part of 1925 a series of tests were 
made on the present fan installation and 
it was found that it was operating at 
the low efficiency of 35 percent. Consid- 
erable mechanical trouble was also ex- 
perienced because of the light type of 
fan construction and because of its be- 
ing run at a higher speed than that 
A new fan 
installation was therefore decided on. 


for which it was designed. 


SELECTION OF NEW FAN SITE 

Two locations were considered for the 
new fan installation; first, at the top of 
the new air raise mentioned before; and 
second, an underground installation at 
the foot of the air raise on the 1,000-level. 
The installation at the top of the air 
raise would have been much less ex- 
pensive than the underground location, 
but because of its inaccessiblity and pos- 
sibility of movement of the fractured 
diorite in the upper portion of the air 
raise, the underground site was selected. 

SELECTION OF FAN 

Future requirements were placed at 
250,000 cu. ft. of air per minute. Be- 
cause of changes being made in the air- 
ways and the fact that the new air raise 
will eliminate a 20 to 25 percent leakage 
which now circulates back through the 
fan, it was difficult to estimate what 
the mine resistance would be from the 
tests on the present installation. Speci- 
fications were submitted to three repre- 
sentative companies who specialize in 
mine fans, and it is interesting to note 
the lack of uniformity in the equipment 
recommended by them. The following 
tabulation gives in brief form the main 
items of the three quotations: 
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Companies 
l 2 3 

Volume—cu ft. per 

minute 7 250,000 250,000 250,000 
R. P. M. of fan 318 271 245 
Mine resistance 5.3 5.3 5.3 
Brake H P. at fan. 350 310 27 
Mechanical effi- 

ciency (percent) 16 
Diameter of rotor 

(inches ) as 90 105 120 
Width of rotor 

(inches ) 48 
Total weight 

(pounds) ‘cs 19,000 25,000 35,000 


The wide variation in brake horse- 
power or efficiency shown above can be 
due to only one thing, i.e., their different 
estimates as to what proportion of the 
velocity pressure can be converted into 
static pressure and considered as useful 
work. 

No. 3 fan was selected because of its 
heavier construction, very little consid- 
eration being given to the power re- 
quirements quoted, as these variations 
were considered more as differences of 
opinion rather than variations in mechan- 
ical efficiencies. The fan is now on hand 
and will be installed by August, 1927. 

SELECTION OF FAN DRIVE- 

Three types of drives were considered 
in this fan installation: 

1. Direct connected, standard slip ring 
motor with grid resistances to give speed 
control; 

2. Direct connected, brush _ shifting 
type motor to give varying speeds; 

3. Belt connected slip ring motor run 
at constant speed. 

The first possibility was eliminated be- 
cause of high power costs. The fan oper- 
ates at normal capacity 85 percent of the 
running time and, if normal capacity 
were at % speed, the motor efficiency 
would be approximately 65 percent. 

The brush shifting motor is often used 
where speed control is essential. The 
first cost is about three to four times 
that of a standard motor, but it has the 
advantage of a wide range of speed be- 
tween certain limits. The following tab- 
ulation has been prepared to show a com- 
parison between the two drives under 
alternates 2 and 3: 


Proposition No. 2—Brush Shifting Motor: _ 


THE MINING CONGRESS JOURNAL 223 


CONSUMPTION OF TIN INCREASES IN UNITED STATES 


NOTABLE increase in the con- 

sumption of tin in the United 

States within recent years is in- 
dicated as the result of a special inquiry 
conducted by J. W. Furness, mining en- 
gineer, Bureau of Mines. Returns re- 
ceived from more than 1,100 large con- 
sumers of tin show that in 1925 the im- 
ports of virgin tin were 76,640 tons, as 
compared with imports of 69,518 tons 
in 1917. Reclaimed tin of record in 1925 
amounted to 27,632 tons, which compares 
with a total of 17,320 tons in 1917. A 
total of 104,272 tons of metal was avail- 
able for trade consumption in 1925, as 
contrasted with total supplies of 86,838 
tons in 1917. The 1917 figures quoted are 
taken from a compilation made by the 
War Industries Board in that year. A 
careful canvass of the trade showed a 
total consumption of 117,406 tons of tin 
in 1925, indicating a consumption of 
13,134 tons more than the indicated avail- 
able supply. 

Since 1917 there has evidently been a 
great increase in the consumption of tin 
in tin and terne plate, in babbitt, brasses 
and bronzes, and in solder. Apparently 
at the end of the war all visible supply 
of tin was consumed, or in the hands of 
consumers. Consumers’ stocks are an 
undetermined factor in the supply and 
may account for more than the 13,134 
tons excess of consumption over visible 
supply in 1925. Unquestionably, how- 
ever, a part of this unaccounted for metal 
may be attributed to the short service 
rendered by the finished article and the 
rapidity with which it finds itself again in 


= = 


It was therefore decided to use the 
present fan motor, a G-E, 400 h. p., 280 
r. p. m., 2,200-volt, 3-phase, 60-cycle, slip 
ring motor, and direct connect same to 
fan. In order to use this motor, it was 
necessary to reduce the fan diameter to 
9 feet and increase the width from 4 
to 4 feet 6 inches. This motor will be 


Cu. ft. Mine Velocity Efficiency H. P. Hours K. W.H 

Per Min. Rstns Head R. P. M. Motor Fan Input Per Day Per Day Cost 

225,000 1.3 1.1 252 77 15% 330 17.5 4,300 $75.20 

275,000 6.4 1.3 308 80 15% 560 3.5 1,460 25.60 

Total air delivered per day—4,900,000 cu. ft. — 
Proposition No. 3—Belt connected, constant speed, slip ring motor: 

250,000 ; 5.3 1.2 280 90 15% 400 21 6,270 $110.00 


Proposition No. 3 was selected for sev- 
eral reasons: first, because with the pres- 
ent mine conditions, it would have been 
inadvisable to try to force 275,000 cu. ft. 
of air through the mine workings against 
& water gauge of 6.4; second, the size 
of the fan and motor would necessarily 
have to be increased to take care of the 
Maximum quantity of 275,000 cu. ft.; 
and third, because two motors of suitable 
Size were already on hand. 


equipped with push button control and 
resistance grids which are now on the 
present layout. 

Figure 6 shows the new fan layout 
with respect to the present station. In 
addition to the direct drive, an auxiliary 
belt drive is planned. This motor is now 
on hand and is a Westinghouse, type CW, 
wound rotor induction motor, 350 h. p., 
2,200-volt, 3-phase, 60-cycle, 350 r. p. m. 
It will only be used as an auxiliary or 


the melting pot; thus the metal may be 
reused several times during a year. An 
inference that might be drawn from the 
study is that the accumulated free stocks 
of tin are never high. 

Babbitt and bearing metals, brasses 
and bronzes, castings, white metal and 
type metal are the only uses for tin serv- 
ing for a short period of time that allow 
the metal to be reused, but even these 
uses cause very considerable losses. The 
metal used in tin and terne plate, solder, 
foil, collapsible tubes, chemicals, etc., is 
dissipated for all time. 

In 1925 the production of terne plate 
in the United States was 100,000 tons 
and that of tin plate 1,550,000 tons. The 
1917 canvass showed a production of 75,- 
000 tons of terne plate and 1,425,000 tons 
of tin plate. The tin used for tin and 
terne plate in 1925 amounted to 34,481 
tons, as compared to 27,600 tons in 1917. 

The principal centers of the consump- 
tion of pig tin are: 

Tin and terne plate, Pittsburgh, Pa. 

Solder, Chicago, Il. 

Babbitt, bronze and brass, 
Mich. 

Foil, New Jersey, Michigan, Missouri 
and New York. 

Collapsible tubes, Northern New Jer- 
sey. 

Type metal, Chicago and New York. 

Statistics and further detail are con- 
tained in Information Circular 6019, by 
J. W. Furness, copies of which may be 
obtained from the Bureau of Mines, De- 
partment of Commerce, Washington, 
D. C. 


Detroit, 


spare drive in the event of trouble with 
the direct connected motor, and will also 
serve as a spare to No. 6 hoist motor, 
which has the same frame number and 
is interchangeable. The belt drive will 
also permit changing the speed of the 
fan to suit mine conditions as they 
change from time to time. 
CONCLUSIONS 

The importance of good ventilation has 
been recognized for a number of years. 
Prior to 1924 the ventilation problem 
was not a difficult one, and very little 
development was performed for the bene- 
fit of ventilation alone. With continued 
vertical depth, however, the old system 
proved inadequate and since then ap- 
proximately $150,000 has been expended 
on new airways and improving existing 
ones. 

No ventilating system can be expected 
to work satisfactorily unless the volume 
of air is distributed properly and deliv- 
ered when needed. A ventilation engi- 
neer has recently been employed for this 
purpose, and it is felt that a more thor- 
ough study of the ventilation problem 
will lead to added improvements in the 
future. 
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HEAT TREATING ROCK DRILL STEEL* 


The Purpose Of This Paper Is To Discuss The Preparation Of A Straight Carbon Rock Drill 
Steel In General, And To Describe In Detail The Practice At The United Verde Copper Com- 
pany And Limitations Of Some Of The Equipment Used 


S there is an article entitled 
A tee Verde’s Drill Shop Prac- 

tice” in the January Ist issue of 
The Engineering and Mining Journal, an 
account of all the details of our practice 
is not necessary in this paper. 

The fiow sheet shown in Figure 1 ex- 
plains the method of routing the steel 
through the shop. The floor plan in 
Figure 2 illustrates the arrangement of 
equipment. The major equipment con- 
sists of six Ingersoll-Rand sharpeners 
and one Waugh Model 8 sharpener, with 
a home made furnace and punch for 
each; two Gilman CE-21 automatic heat 
treating machines; three furnaces used 
for heating steel for hardening; and a 
G-E centrifugal blower for supplying 
air for the furnaces. 

The six Ingersoll-Rand sharpeners are 
used for forming new bits and sharpen- 
ing steel, and the Waugh sharpener is 
used solely for forging shanks on the 
steel. The output per machine averages 
about 375 pieces of steel sharpened per 
shift. About 250 shanks formed on 1%4- 
in. steel, or 350 shanks formed on %-in. 
quarter octagon steel is a shift’s work for 
the Waugh sharpener. 

A concrete floor covered with boiler 
plate and small flat wheeled trucks make 
it very easy to move steel about the shop 
whenever necessary. The steel is han- 
dled between the working places in large 
trucks which run directly on to the mine 
cages, so that unnecessary handling is 
avoided. 

The furnaces are made in our shops 
and have proved very satisfactory. They 
are equipped with Gilbert & Barker 114- 
in. single jet burners, with special air 
orifice. The oil used is a semi-Diesel 
fuel oi] with a gravity of 24° Baume. 
The consumption is about 3 gallons per 
hour. The air is used at 1.25 lbs. pres- 
sure, and the line from the centrifugal 
blower is cross-connected with the high 
pressure line from the main compressors 
so that either source may be used when 
necessary. 

The shop has a capacity of 2,500 pieces 
of steel per 8-hour shift, but at present 
it is working one shift only with a daily 
output of 1,800 to 2,000 pieces of steel. 
As there are 24 men working in the shop, 
including the boss, the output per man 
is about 80 pieces per shift. 

Our consumption of drill steel last 
year was about 101 tons, but this was 


* Paper presented to Annual Meeting, Arizona 
Chapter, The American Mining Congress. 

t Chief Efficiency Engineer, United Verde Copper 
Company, Jerome, Arizona. 
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a little lower than usual. We find it 
necessary to keep about 28,000 pieces of 
steel in circulation, due to the large num- 
ber of working places we maintain and to 
the exceptionally hard rock encountered 
in some places. As many as 250 pieces 
of steel may be required to drill a 20-hole 
round four feet deep. 

The costs for handling and treating 
the steel are as follows: 


Per Piece Per Ton 
of Steel Ore Mined 


Labor (Sharpening, Hardening) . 0.063 0.031 
0.006 0.003 
Pre 0.017 0.008 
Miscellaneous supplies ......... 0.005 0.002 
FORGING 


The first operation in the preparation 
of drill steel is the heating of the steel 
for forging. This applies whether it be 
a piece of new steel or a piece which has 
been in use. The steel should be placed 
in the furnace so that four inches of the 
bit end will be heated to 1,900° F., if 
a bit is to be forged, or so that six inches 
of the shank end will be heated to 1,950° 
F., if a shank is to be forged. The fur- 
nace should be constructed and the fire 
regulated so that a cold piece of steel 
will be heated to 1,900° F. in ten minutes. 
If the hearth is 30 inches long, the fur- 
nace will have a capacity of 90 pieces 
of steel per hour, which is sufficient to 
keep any sharpener supplied. 

The temperatures given above are 
higher than those recommended by many 
authorities and they are not the best 
temperatures to employ if we were con- 
cerned only with producing perfect steel 
regardless of cost. However, they are 
about the nearest to the theoretical “best 
temperature” that we can use and still 
have reasonable production costs. It is 
true that the hotter the steel comes from 
the furnace, the easier it is to forge, 
and thus the output per man increases 
and the maintenance on the sharpeners 
decreases. Nevertheless, these advan- 
tages are offset by a poor product and a 
short furnace life. Drill steel obtains 
its finest structure at a temperature be- 
tween 1,400° and 1,475° F., depending 
on the carbon content. As it is heated 
above 1,475°, the grain coarsens and the 
steel weakens or becomes lower in ten- 
sile strength. The change in structure 
is not very harmful until the steel has 


been heated to 1,800° F. As the temper. 
ature is increased above 1,800° F., the 
structure weakens rapidly until at 2,200° 
the steel is almost worthless, while at 
2,400° it is so badly burned that it 
cannot be hardened. 

If drill steel which is heated to more 
than 1,475° F., is hammered, the coarse 
grain will be refined and the steel tough- 
ened. It is this property of the steel 
which permits it to be heated to 1,900° 
or 1,950° F. without causing undue weak- 
ness, for the hammering it receives in the 
sharpener refines the grain and strength- 
ens the steel. This does not mean that 
hammering is a “cure all” for overheat- 
ing, as it is impossible to entirely refine 
the grain of the overheated steel. 

Hammering refines the grain only 
while the steel has a temperature above 
its upper critical range. This is 1,475° 
for most drill steel. If the steel is ham- 
mered after it has cooled below this 
temperature, as shown by a medium red 
color, strains and cracks will appear in 
the steel so that it will fail when put 
into service. 

It should not be necessary to maintain 
a furnace temperature of over 2,000° F, 
This temperature will not burn the steel 
unless it is left in the furnace for a long 
time, and it is low enough so that a 
good fire box will last several months. 

There should be some accurate method 

for determining high temperatures in 
every drill steel shop. At least the man 
in charge should know at what temper- 
ature his steel is being forged. It is 
all very well to speak of such temper- 
ature colors as “cherry,” “salmon,” 
“orange,” or “lemon,” and the experi- 
enced heat treater understands their 
meaning and approximate values, but the 
average man available for operating 4 
drill sharpener and forging furnace 
knows nothing about color or temper- 
ature. As an instance of this, one side 
of our sharpening shop is exposed to the 
afternoon sun, which may shine directly 
into some of the furnaces. Formerly 
operators on this side of the building in- 
variably complained that the steel was 
coming from the furnace too cold t 
work, when it was actually above 2,000° 
F. They could not comprehend that the 
color of the steel depended on the light 
and that a light yellow in moderately 
diffused daylight would turn to a red 
in direct sunlight. To overcome this 
“mental hazard,” the steel foreman had 
all the windows on that side of the build- 
ing painted green. 
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The general dimensions of the forging 
furnace used at the United Verde are 
shown in Figure 3. The fire is regulated 
so that the temperature at the hot end 
of the furnace is about 2,000° F. This 
temperature is indicated on a pyrometer 
attached to the furnace. The thermo- 
couple is inserted in the end of the fur- 
r- nace so that it is close to the piece of 
he steel ready to be forged. The pyrometer 
0° only indicates the temperature of a small 
at volume of hot gases surrounding the end 
it of the thermocouple, but, with other con- 
ditions remaining constant, the differ- 
ence in temperature between the thermo- 
sor couple and the steel is constant over a 
7 range of several hundred degrees. Under 
gh our conditions of operation this difference 
nal is approximately 100° F. 
= The length of time that the steel is 
_s in the furnace is an important point to 
ro consider. If it is heated too quickly, the 
- outside will heat up to much faster than 
- the inside that cracks may be induced 
os due to unequal expansion. Also the out- 
side may appear to be hot enough to 
forge when the inside is too cold. If the 
nly steel acquires a temperature of 1,900° F. 
wees in 10 to 12 minutes, no harmful effects 
bad can be noticed. 
— To prevent decarburization, drill steel 
thls should be heated in a reducing or a neu- 
red tral atmosphere. This can be accom- 
Fie plished by regulating the fire so that 
put there is an excess of carbon in the flame, 
or by heating the steel in a closed muffle 
tain furnace. We are experimenting at the 
°F present time to determine, by microscopic 
steel inspection and chemical analysis, the ef- 
long fect different furnace conditions may 
at a have upon the composition and carbon 
1S. content of drill steel. 


thod After the steel is heated to the re- 
s in quired temperature, a bit or shank is 
man forged on it. A longer time is required 
1per to forge a shank than to sharpen a 
It is bit, but the same principles apply to both 
iper- operations. The principal reason for 
non, overheating drill steel is so that the forg- 
peri- ing may be accomplished from one heat. 
their A new bit can be forged from one heat 
t the if the original temperature is 2,200° F. 
ng a At 1,900° F. a skillful operator can forge 
nace a new bit from two heats, and at 1,800° 
nper- F. four heats are required. 

| side The bit and shank should be formed as 
o the nearly perfect as possible if a maximum 
rectly amount of work is to be accomplished. 
nerly A shank may be too long or too short, 
ig in and either fault will decrease the power 
was of the stroke of the machine drill piston. 
ld to If the diameter of the shank is too large, 
000° it will stick in the chuck of the machine, 
t the and if the diameter is too small the 
light steel will vibrate in the chuck, causing 
-ately breakage and undue wear. The double 
a red taper, 4-point cross bit is designed to 
- this ream as well as shatter the rock. If 
» had one wing is shorter than the others the 
build- work will not be evenly distributed and 


the bit will not cut as fast or as far as 
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Figure 1. Flow sheet of drill sharpening shop, United Verde Copper Company 


it should. If the taper is not put on uni- 
formly, the same thing will occur. If 
the cutting edges are not sharp, the bit 
will not cut it should. If 
the gauging is done inaccurately, the 
miner will have trouble with stuck steel. 

The and fuller blocks 
which we use are made in our machine 
shop from Firth Sterling Special steel at 
a considerable reduction in cost over the 
factory product. They are hardened by 
very slowly heating them to 1,700° F. 
and then quenching them in oil. These 
tools will sharpen about 7,000 bits before 
they require rebuilding. Our costs are 
made up as follows: 


as fast as 


dollies, dies, 


gauging blocks wear quickly. For this 
reason they should be inspected regularly 

and kept in good repair. The operator 

cannot produce good shanks or bits with 

poor tools, no matter how careful he 

may be. 

From the foregoing discussion of forg- 
ing drill steel it is evident that the steel 
may be ruined before it gets to the heat 
treater. I wish to emphasize this point, 
for it is common practice to lay the 
blame for poor steel on the heat treater. 
If the steel has been burned, or ham- 
mered after it is cold, no heat treatment 
can repair the damage. If a misshaped 
bit or shank has been formed, the steel 
is not worth heat treating. 


Dollies-Each 


Machine Overhead 
Tempering Labor 


Pair Pair 

1%%”-2” 21/16"-2%” Fuller Blocks Dies 

$1.83 $1.83 $3.95 $4.87 

0.69 0.69 2.01 2.19 

0.10 0.10 0.45 0.45 

0.04 0.04 0.24 0.24 
2.79 4.14 4.43 8.30 

cccoutekseamehdbawce $5.45 $6.80 $11.08 $15.55 


All of these faults can be avoided by 
the use of careful workmen and by keep- 
ing the machines in proper condition. 
The dolly and dies must be kept in align- 
ment. Dollies, dies, fuller blocks, and 


HARDENING SHANKS 
After the steel has been forged it 
should be allowed to cool in the air to 


atmospheric temperature before treating 
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it further. Many steel companies rec- 
ommend that the normalized 
after forging, that is, reheated to about 
1,800° F. and allowed to cool in air. 
This operation relieves the strains and 
stresses which were set up in the steel 
when it was forged. Theoretically, this 
is good practice, but we have never 
checked its practical value. Its adoption 
in our shop would necessitate two more 
men and two more furnaces; also, more 
steel would be in circulation than we 
now have, for it would take longer for a 
given quantity of steel to pass through 
the shop. 

The face of the snank should be ground 
square, the hole cotntersunk, and the 
edges chamfered before it is hardened. 
‘These operations insure a proper striking 
surface for the machine drill piston to 
work on and removes sharp edges around 
the hole which might cut off the water 
needle. 

Shanks may be hardened in water or 
oil, but if they are hardened in water 
they must also be tempered or drawn; 
otherwise they will be too hard. It re- 
quires more skill to harden and temper 
shanks in water than it does to harden 
them in oil and so, with the average 
workman available, the results obtained 
will be more satisfactory if oil is used 
as the quenching medium. 

As a shank and machine drill piston 
must work together, it is desirable that 
one be softer than the other in order 
that the wear and breakage will not be 
abnormal. The piston is much more valu- 
able than the shank, therefore, the shank 
should be softer than the piston. A shank 
should be as tough as it can be made 
and have only enough hardness to pre- 
vent upsetting during the life of tne 
steel. Pistons vary in hardness accord- 
ing to composition and heat treatment, 
but most of them have a hardness of 
from 600 to 650 Brinell. A shank with a 
hardness of from 350 to 400 Brinell will 
work well with any good piston and, if 
it has been heat treated properly, it will 
not upset or spall. 

The shank of the steel should be 
treated for an inch or two beyond the 
eollar or lugs preparatory to hardening. 
This is especially important if the steel 
has not been previously normalized, as 
it will help greatly to remove forging 
strains set up when the shank was 
formed. The heating should be done 
slowly in a furnace which has the same 
temperature as that desired for the steel. 

It is generally recommended that 
shanks be heated to 1,500° F. for quench- 
ing in oil. This is the minimum temper: 
ature at which a perfect shank can be 
sufficiently hardened in oil. It is there- 
fore not a practical working temperature 
since a large percent of the shanks turned 
over to the heat treater are not perfect. 
Also some variation in the temperature 
of the shanks must be allowed, for it is 


steel be 
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impossible to thoroughly saturate every 
shank with heat at exactly 1,500° F. As 
a result shanks which have been over- 
heated in forging and those which have 
been quenched before they are thoroughly 
heated to 1,500° F. will fail when put into 
use. By increasing the quenching temper- 
ature to 1,600° F., a shank can be pro- 
duced which is practically as good as 
those quenched at 1,500° and the follow- 
ing benefits are a result. Shanks which 
have been overheated in forging will be 
better than if they were quenched at 
1,500° and a temperature of 1,600° will 
make it practically certain that all of 
the shanks will be heated above 1,500°. 
Also, 1,600° F. is not the maximum 
temperature at which good shanks can 
be made, so that no harm is done if some 
of the steel is heated above this figure. 
Ingersoll-Rand “Sandvicken” drill steel 
has a carbon of about .85 percent and 
shanks from the %-in. quarter octagon 
section of this steel show approximately 
the same Brinell hardness when quenched 
in oil from temperatures varying from 
1,500° to 1,800° F. 

The oil used for quenching should not 
be allowed to reach a temperature above 
100° F. This can be accomplished by 
the use of a large volume of oil in com- 
parison with the amount of steel 
quencher, or by cooling the oil in some 
mechanical manner. Our practice is to 
quench the shanks over a bubble of oil 
in a tank which has a capacity of about 
65 gallons. The oil is kept circulating 
through coils of pipe immersed in run- 
ning water. We use Houghton No. 2 
soluble quenching oil and our results have 
been very uniform. If cyanide is used 
to form a hardened film on the shanks, 
the No. 2 oil coagulates in time; there- 
fore, the Houghton Company make a 
No. 3 soluble quenching oil which will 
act the same as No. 2, except that it will 
not coagulate under the action of cyanide. 

A screen should be placed a few inches 
above the bottom of the oil quenching 
tank so that the steel does not rest in 
any water or other foreign matter which 
may collect in the bottom, and the tank 
should be cleaned out at regular inter- 
vals in order to remove such an accumu- 
lation from the bottom. 

Drill steel shanks which are too soft 
will upset when put to work and spall 
or stick in the chuck. A _ stuck steel 
puts the machine out of commission for 
the shift and a spalled shank will ruin 
a piston which is valued at $20.00 to 
$30.00. If the shank is too hard, it 
will “cup” the face of the piston, or 
the corners will break off and chip or 
break the piston. However, upset or 
chipped and broken shanks do not neces- 
sarily imply that the shank was not good, 
for a “cupped” or broken piston will ruin 
a shank very quickly. 

Some system of inspection should be 
maintained in order that the poor shanks 
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will not get back into service after the 
steel has been brought to the shop. 
Shanks which are only slightly burred 
may be redressed on an emery wheel, but 
badly upset or broken shanks should be 
cut off from the steel. It is poor prae. 
tice to attempt to reforge a bad shank 
because if the trouble was due to the steel 
being burned originally, subsequent treat- 
ment will not help and, in any case, fold- 
ing under the broken or burred edges on 
the face of a shank will leave planes of 
weakness so that the shank will soon faij 
again when put to work. 
HARDENING Bits 

To correctly harden drill bits is a 
difficult problem. The wings of the bit 
are so thin and the cutting edges are go 
sharp in comparison with the shocks 
and abrasion to which they are subjecte’ 
that only slight tolerances are allow 
in the heat treatment if the bit is t 
a maximum amount of work. The tre. 
ment the bit receives should depend on 
the composition of the steel and on the 
character of the rock to be drilled. The 
only satisfactory way to determine a 
suitable treatment for a given set of 
conditions is to experiment until a bit is 
produced at a reasonable cost which will 
show a minimum amount of wear and 
no chipping or flattening. The experi- 
menting is usually done with a small 
amount of steel which has been very 
carefully treated. Therefore, after an 
ideal procedure has been worked out, 
there is still the problem of adapting 
this procedure to the shop practice so 
that a majority of the bits treated will 
be hardened correctly. 

The best drilling results could proba- 
bly be obtained by heating the bits 
slightly above the critical temperature, 
quenching in water, then drawing or 
tempering them according to the char- 
acter of the rock to be drilled. Most 
mining companies consider this double 
treatment impractical and so the bit is 
usually hardened without tempering. 
Drill steel has the finest structure pos- 
sible if it is quenched in water or brine 
from a little above the critical temper- 
ature, and this is the treatment generally 
recommended for the bit. For drill steel 
having a carbon content of .85 to .90 
percent, the critical temperature is con- 
sidered to be 1,420° F., and the quenching 
temperature recommended is 1,440° F. 
Such a treatment will give the best re- 
sults possible in some kinds of rock, but 
in other rock a bit so treated will chip 
and fly to pieces because it is too hard 
and brittle. A bit which cuts very slowly 
through the fine grained diorite encoun- 
tered in our open pit will drill 12 to 18 
inches before it is badly dulled and 
the same bit will cut rather quickly 
through our massive sulphide rock, but 
only for two or three inches, then it will 
be either too dull or too badly broken 
to drill further. 
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If very hard rock is to be drilled and 
it is impractical to temper the bits after 
hardening them, then they should be 
quenched at some temperature below the 
upper critical temperature. We 
found that the best results are obtained 
with Ingersoll-Rand “Sandvicken” steel 
in our ground if the bits are quenched 
at 1,375° F. This temperature is too low 
for practical use, as it is too near the 


have 


minimum; therefore, we attempt to 
harden at 1,400° F. It is better to have 
the bits a little too hard than it is to 


have them too soft, for a soft bit will 
not cut at all and it may swell so badly 
that it cannot be removed from the hole, 
while on the other hand a hard bit will 
chip and break, but will drill a short 
distance and will not stick in the hole. 
Most of the bits at the United Verde 
(about 1,500 per day) are hardened on 
Gilman CE-21 heat treating machines. 
We attempt to heat the bits in this ma- 
chine to 1,400° F. before they are 
quenched. A thermocouple is placed in 
both ends of the furnace so that the 
temperature can be kept constant and, 
as the speed of the machine is variable, 


Floor plan—Drill sharpening shop, United Verde Copper Company 


the larger bits may be kept in the fur- 
nace longer than the smaller ones. By 
properly regulating the speed of the ma- 
chine and the temperature of the furnace, 
a fairly uniform product can be obtained. 
We have two of these machines in oper- 
ation and as their combined capacity is 
not great enough to handle all of our 
steel, the balance is hardened by hand in 
an open furnace similar to those used 
for heating the steel for forging. 

The principal points which I wish to 
bring out in the above discussion are: 


Poor drills may be due to overheating 


before forging, improper forging, or 
wrong heat treatment; the hardening 
treatment which a steel receives should 


fit the composition of the steel and the 
character of the rock to be drilled; many 
of the recommendations of drill steel 
manufacturers and metallurgists for the 
treatment of steel are either impractical 
or incorrect as far as mining conditions 
are concerned. 
TESTING EQUIPMENT 

A certain amount of equipment is 
needed if any knowledge of what is be- 
ing done in the drill shop is to be ob- 
tained or if any experimenting is to be 
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done. The quantity and kind of equip- 
ment will depend on the accuracy desired 
and on the amount of money to be spent. 
Therefore, a color-temperature chart and 
a file may suffice for some properties, 
while others may have pyrometers, elec- 
tric furnaces and machines for making 
hardness, tensile, and impact tests. If 
an accurate means of measuring temper- 
atures is available, the mine itself fur- 
nishes the best means for testing the 
drills. 

The United Verde has a considerable 
amount of special equipment for insur- 
ing a good product from the drill shop. 
This is necessary because of the un- 
usually severe drilling conditions encoun- 
tered in the mine. At many properties 
very little attention is paid to the drill 
shop practice and large variations in 
treatment are allowed because the rock is 
so soft that almost any kind of drills will 
apparently give good results. It would 
very probably be a waste to spend much 
money in experimenting with the heat 
treatment under such conditions. 


PYROMETERS 


All of the furnaces in our sharpening 
shop are equipped with pyrometers which 
have proved very valuable in heating 
the drill steel for both forging and hard- 
ening. On the forging furnaces they fur- 
nish a check on the temperature so that 
the steel will not be overheated. On the 
hardening furnaces they furnish a means 
of measuring the temperature of the 
steel so that it may be quenched at the 
proper heat. 

The pyrometers which we use are sold 
by the Brown Instrument Company, of 
Philadelphia, Pa. They are Model No. 
101-1, with wooden protecting case and 
the thermocouples are type MA, \-in. 
by 12-in. with nickel chromium protect- 
ing tubes. Pyrometers and _ thermo- 
couples are of no use unless there is some 
means available for checking their ac- 
curacy, since the couples will deteriorate 
with use and the pyrometers will vary 
in their reading according to atmospheric 
conditions. The instruments that we use 
are supposed to contain a device for 
automatically compensating for changes 
in temperature at the cold junction of 
the thermocouple, but rapid or extreme 
changes in atmospheric temperature affect 
the pyrometers so that they indicate in- 
accurately. Two instruments placed side 
by side and attached to the same thermo- 
couple may read exactly the same dur- 
ing the morning and in the afternoon 
they may show a difference of 25°. The 
pyrometers on our heat treating fur- 
naces are checked once and sometimes 
twice a day. 

Our apparatus for checking this equir- 
ment consists of a Brown Precision Po- 
tentiometer, a type QR 12-in. platinum 
thermocouple, and an electric muffle fur- 
nace, 12 inches long by 5 inches wide by 
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4 inches high. The potentiometer is used 
for checking the pyrometers and the 
platinum couple is used for checking the 
base metal couples used in the furnaces. 
The electric furnace furnishes a con- 
stant temperature for checking the ther- 
mocouples. Also, it is very useful in 
heating steel when especially accurate 
results are desired for experimental pur- 
poses. 

A pyrometer is a very valuable instru- 
ment when it is used correctly and when 
its limitations are understood. The 
reading indicated by the pyrometer is 
the temperature of the point of the 
thermocouple and nothing more. There- 
fore, when a thermocouple is placed in a 
furnace, the pyrometer indicates the 
temperature of only a small portion of 
the furnace near the end of the couple, 
and the balance of the furnace may be 
hotter or colder than the pyrometer in- 
dicates. Also, a uniform temperature 
may be maintained throughout the fur- 
nace, but a piece of steel in the furnace 
may have a different temperature than 
that indicated by the pyrometer. The 
temperature conditions within a furnace, 
the type and size of furnace, the mass 
of steel, and the element of time all in- 
‘luence the temperature of a piece of 
steel in that furnace, so how can a pyro- 
meter be expected to record the summa- 
tion of all these effects? Judgment and 
skill are necessary for the proper use of 
a pyrometer as with any other tool, and 
this is best acquired from experience. 


BRINELL HARNESS TESTER 


The most common type of hardness 
tester and one which is used in prac- 
tically all blacksmith shops is a file. 
This may be fairly accurate when in 
the hands of an experienced man, but 
its use depends entirely upon the judg- 
ment and memory of the user. 

We use an Improved American Model 
Brinell hardness tester, sold by the Scien- 
tific Materials Company, of Pittsburgh, 
Pa. The Brinell method of testing hard- 
ness is based on the theory that hard- 
ness is the property of resisting pene- 
tration. The test is performed by press- 
ing a steel ball 10 millimeters in di- 
ameter, under a load of 3,000 kilograms, 
into the surface to be tested. The load, 
3,000 kg., divided by the spherical sur- 
face of the impression, expressed in 
square millimeters, gives the Brinell 
hardness numbér. The diameter of the 
impression is measured under a micro- 
scope and from this figure and the di- 
ameter of the ball, the spherical surface 
of the impression can be computed. Con- 
venient tables have been computed and 
printed which give the Brinell hardness 
numbers for every five hundredths of a 


millimeter change in diameter of the im- 
pression from two to seven millimeters. 

The Brinell test is a measure of the 
hardness of the surface tested and it 
tells nothing about the hardness of the 
interior. However, it serves a useful 
purpose in the drill steel shop, for it fur- 
nishes an accurate means of determining 
variations in the heat treatment as re- 
flected by variations in the hardness of 
the bits and shanks. It is our practice 
to take periodic samples of the bits and 
shanks and determine their hardness on 
the Brinell machine. We allow a varia- 
tion of from 340 to 387 in the Brinell 
hardness of our shanks and 550 to 600 
in the Brinell hardness of our bits. We 
also use the Brinell machine for deter- 
mining and checking the hardness of 
various tools that we purchase, such as 
rock drill parts, axes, and shovels. 


GILMAN HEAT TREATING MACHINES 


As stated above, we use two Gilman 
heat treating machines for hardening 
bits. The furnaces have a thermocouple 
in each end and the fire is regulated so 
that the temperature at each couple is 
the same. When this condition exists 
the temperature is fairly uniform 
throughout the length of the furnace. 
It is difficult to maintain a constant 
temperature uniformly throughout the 
furnace and it requires close supervision 
on the part of the operator. In the morn- 
ing the flames heat up unevenly, es- 
pecially if the night was cold, and then 
during the day changing atmospheric 
conditions may affect the operation of 
the furnaces. Nevertheless, it is possible 
to operate the Gilman machines in such 
a manner that practically all of the bits 
will have the same temperature. 


These machines are not foolproof and 
they cannot be operated to the best ad- 
vantage by unskilled or careless men. 
We employ three men to operate the two 
machines. Two of these are unskilled 
and they simply put untreated steel into 
the machine and take away the finished 
drills, but the third man is occupied 
with trying to maintain uniform and 
constant temperatures in the furnaces. 
The shop boss checks the work of the 
machines several times a day by testing 
the hardness of bits taken at random. 
He also checks the pyrometers. 

The furnace on the Gilman machine 
does not heat a bit uniformly, with the 
result that the part towards the back 
of the furnace has a lower temperature 
than that towards the front. Therefore, 
one side of the bit is nearly always softer 
than the other. We helped this condition 
considerably by removing the stacks from 
the furnaces and sealing the vent. 

The principal advantages of the Gil- 
man heat treating machines at this prop- 
erty are, their average product is better 
and more uniform than we had been able 
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to obtain from hand treating, and an 
intelligent man can be trained to get 
fairly good results from the machines 
within a few weeks. 

The principal disadvantage is that it 
costs a little more to harden a bit in the 
Gilman machine than it does to harden 
it by hand. 

We can recommend the use of these 
machines at any property where more 
than 1,000 bits per day are hardened and 
where the character of the ground is 
such that the best bits obtainable are 
needed for drilling the rock. 


General Data on Gilman Machine: 


20 gals. per 8 hours 
Air consumption .45 cu. ft. per min. @ 1 lb. pressure 
Power consumption 2.6 K. W. 


CHOOSING A BRAND OF DRILL STEEL 


The most commonly used rock drill 
steel is what is known as a straight car- 
bon steel. An average analysis of such 
steel would be: Manganese, .2 to .35; 
silicon, .03 to .15; phosphorous and sul- 
phur, less than .03; and carbon, .65 to .95, 
depending on the brand. In addition, 
there are various “alloy” drill steels, such 
as “vanadium” steel, “tungsten” steel, 
and “molybdenum” steel. The alloy steels 
are claimed to be superior to the carbon 
steels, and consequently they are more 
expensive. 

It should be profitable for a property 
having only a small supply of drill steel 
on hand to determine whether or not an 
alloy steel would be most economical for 
their conditions. However, the results 
obtained with the alloy steels where they 
have been used do not seem to warrant 
their adoption by companies having a 
large supply of carbon steel on hand. 
The reason for this is that the alloy 
steel should be heat treated in a different 
manner from carbon steel and it would 
be expensive to keep the two varieties 
of steel separate. As we have over 200 
tons of carbon drill steel on hand, we do 
not think it would pay to consider a steel 
which would require a change in our heat 
treating practice, and on this account 
only carbon steel was considered in a 
test made to determine the most eco- 
nomical brand to steel for our conditions. 

In the manufacture of drill steel cer- 
tain desirable properties are obtained 
only at the expense of others. A steel 
which offers a maximum resistance to 
breakage will not hold a cutting edge as 
well as a steel which breaks more readily. 
The life of the steel and its ability to 
hold a cutting edge also depends upon 
the type of machine in which it is used 
and on the type of rock being cut. 
Therefore, the best method for testing 
drill steel is to put it into use where the 
conditions are representative of those 
throughout the mine. 

When comparing two kinds of steel it 
is a fairly simple matter to measure the 
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Figure 3. 


life or resistance to breakage, the drilling 
speed, and the wear. However, it is 
not so easy to evaluate these measure- 
ments in terms of cost per unit of work 
done. As a result most mining companies 
ask for bids from several reputable man- 
ufacturers and choose the cheapest steel 
which is offered. Other companies make 
an arbitrary comparison, such as the 
“block test,” and choose the stéel which 
combines good results in such a test with 
a fair price. Such a practice is danger- 
ous, for it is possible to make a drill 
steel which will give excellent results 
with a single type of test, but which will 
be very uneconomical in service. For in- 
stance, a steel with a low carbon content 
will give excellent results in a block test, 
but will not hold a cutting edge when 
drilling hard rock. Moreover, the shanks 
are apt to upset in the machine. 

The block test consists of pounding 
a piece of drill steel against an iron block 
until the steel breaks. The life of a 
piece of steel in such a test is supposed 
to be indicative of its life in service. 
Usually a machine drill is mounted in 
front of an iron block and the block is 
drilled with the piece of steel which is 
to be tested. The length of the steel is 
generally from four to six feet, and it has 
no bit. As no attempt has been made to 
standardize the block test, the numerical 
results obtained at one property or fac- 
tory cannot be compared with the results 
at another property. For example, in a 
block test on 11 brands of steel at this 
Property none of the steel had a life 
of 60 minutes, yet some of the same 
brands of steel showed a life of over 100 
minutes at two other properties. The 


machine drill used, the air pressure, the 
length of the test piece, the mass of the 
block, the method of cranking the ma- 
chine against the steel, and the manner 
of anchoring the machine and block all 
affect the life of the steel in such a test. 

In our test we broke samples of the 
steel against the block and then drilled 
about 2,000 inches in the mine with each 
brand of steel. Drilling speed, depth 
drilled per steel, gauge wear, and the 
drilling and sharpening losses were meas- 
ured for each brand of steel. The re- 
sults of this test showed that for the 11 
brands under consideration there was 
only a slight difference in drilling speed, 
penetration and gauge wear, but there 
was a considerable difference in break- 
age, drilling and sharpening loss, and 
shank failure between the various brands. 
In a general way, the steel which had 
less than .75 percent carbon showed a 
long life, but the bits dulled quickly and 
the shanks upset during the test. Steel 
which had more than .75 percent carbon 
broke easily, but the bits held their edges 
well and the shanks remained in good 
condition. The breakage in 


Furnace for Drill Sharpening Shop 


ferent brands of steel was pounds con- 
sumed per day. The breakage, drilling, 
and sharpening losses were measurable in 
terms of pounds, so that it was a simple 
matter to compute the quantity of steel 
we would consume per day for each brand 
due to these losses. The drilling speed 
and penetration measurements were re- 
duced to pounds by first computing what 
our cost for labor, actually used for drill- 
ing, would be for each brand, and then 
reducing this cost to its equivalent value 
in pounds of steel. A number was thus 
obtained for each brand of steel, and 
these numbers were proportional to what 
our drill steel cost per ton of rock broken 
would be if we were using the various 
brands. Therefore, if these numbers 
were multiplied by the cost of the steel 
per pound, the results would give the 
comparative cost per day for the various 
brands of steel. These costs would be 
numerically inaccurate, but the differ- 
ences would be very nearly correct. 

The value of the tests and experiments 
we have performed and the effort we are 
making to produce good steel can be illus- 
trated by the following figures: 


service 
Tons Rock Drill 
Year Broken Ued. Shifts 


Lbs. Steel Lbs. Steel Lbs. Steel 
Consumed Per Ton Per Drill Shift 
365,394 0.325 9.34 


230,317 0.229 5.61 


checked the results of the block test, that 
is, the steel having the longest life in 
the block test had the least amount of 
breakage underground, and the steel hav- 
ing the shortest life in the block test had 
the greatest amount of breakage under- 
ground. 

The basis taken for comparing the dif- 


We have reduced the pounds of steel 
used per ton of rock broken underground 
from 0.325 in 1924 to 0.229 in 1925, and 
this amounts to $0.012 per ton, or about 
$12,000 per year. Some improvement 
was made in 1926 over 1925, so that the 


drill steel consumption was reduced still 
further. 
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HE amendment to the first defi- 
ciency appropriation bill, intro- 
| duced by Senator McKellar, Ten- 
nessee, providing for the review by the 
Comptroller General of refund claims in 
excess of $50,000 allowed by the Com- 
missioner of Internal Revenue, has occa- 
sioned lively debate in the Senate on the 
efficiency of the bureau’s administration 
and the Government’s treatment of tax- 
payers under the present internal reve- 
nue system. Senator McKellar, in justi- 
fying the amendment, said that: 


“Virtually without any information, 
the Senate is called upon to authorize 
the Secretary of the Treasury to re- 
fund $175,000,000; that the hearings 
before the House Committee disclosed 
that the enormous sum of $21,000,000 
is to be paid out to five taxpayers 
upon the certificates of clerks in the 
revenue office. 

“It seems to me it is little short of 
the most willful extravagance of the 


} peoples’ money. * * * In_ 1917, 
4 the total refund was $887,000; in 
: 1918, it was $2,088,000; in 1919, 
$8,654,000; 1920, $14,000,000; 1921, 
$28,000,000; 1922, $48,000,000; 1923, 


$123,000,000; 1924, $137,000,000; 1925, 
$150,000,000; 1926, $174,000,000; and 


for the first three months of 1927, 
$32,000,000 more. * * * At the 


present time our refund for 1927 and 
1928 just about equals the amount of 
back taxes that were collected. In 
other words, with all of our machinery 
for the collection of back taxes, going 
back four years as it is now, and five 
or six years previous to that, we are 
now collecting just barely enough to 
pay the enormous refunds made year 
by year, and if these refunds continue 
to amount in the way they are doing 
I do not know whether we can levy 
enough taxes to pay the refunds in 
such enormous amounts.” 


The opposite view was taken by Sen- 
ator Warren, Wyoming. 

“The proposed amendment,” said 
Senator Warren, “seeks to change 
altogether the mode of procedure in 
the Internal Revenue Bureau. The 
law as it stands makes no distinction 
as to individuals or corporations in the 
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HE NATION’S\ VIEWPOINT 


Expressed Opinions Of Leaders “In~American “Affairs 
: 


manner of paying their income taxes, 
except, of course, the statute provides 
different rates of taxation according 
to the amount of income. The large 
amount proposed to be refunded under 
this bill is not the money of the United 
States; it is simply the money of the 
taxpayers which, in a certain sense, 
has been loaned to the United States. 
It is a forced loan which we are about 
to return. Provision is made for its 
return, and the method of procedure 
is set forth. The United States is 
satisfied, the individuals are satisfied, 
and Congress should be satisfied with 
the adjustments which have been 
made.” 


Overloaded 


Evening Post 


Charging corruption on the part of 
Treasury officials, Senator Couzens, 
Michigan, stated that his report to the 
Senate on the investigation of the Bureau 
of Internal Revenue proved conclusively 
his charges. 


“It is the system which creates all 
the dishonesty, all the fraud, and all 
the crookedness in the Bureau of In- 
ternal Revenue. There is not any 
question but that there is favoritism 
and that employes are taken out and 
bought a drink and a dinner to influ- 
ence favorable opinions in cases pend- 
ing before the bureau for tax refunds. 
Not only that, but the meetings are 
held in secret. 


“Jeopardy assessments are made, 
and when the taxpayer submits the 
jeopardy assessments may be re- 
moved, all behind closed doors. The 
taxpayer may even get a refund 
secretly after having submitted to the 
dictates of the Treasury Department.” 
Senator Fess, Ohio, deplored insinua- 

tions that favoritism is being shown tax- 
payers, and he opposed the proposed limi- 
tation upon the Commisisoner’s authority 
to make refunds when it was found taxes 
had been illegally collected. He said: 


“IT thought every member of the 
Senate would be in favor of so simpli- 
fying the tax laws that there would 
not be any taxes illegally collected, 
The fact is, however, because of the 
complication of the law and the ease 
with which the taxpayer can refrain 
from bringing to the open sources of 
taxation, that a tremendous amount 
of back taxes have been collected; and 
even in the last year vastly more back 
taxes have been collected than taxes 
illegally collected. So, as it appears 
without controversy that taxes were 
and are being collected illegally, these 
taxes ought to be refunded as soon as 
it is demonstrated that they were not 
legally collected. No one ought to re- 
fuse to have the Treasury Department 
return the money that is illegally col- 
lected, no matter who the taxpayer is, 
whether it is the farmer or the small 
business man or the big business man 
from whom large taxes are collected. 


Washington (D. C.) Post 
A Big Job With a Little Shovel 
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I deplore beyond expression these foreign farm products were given the 
statements that would lead to the be- protection then considered necessary 
lief that these refunds were mere gifts to equalize the cost of production of 
back to the taxpayer for an ulterior the like or similar articles produced in 
purpose.” the United States and in the principal 
. ; competing foreign country. And 
Speaking on the bill to establish a under this act literally hundreds of 
Federal farm board to aid in the orderly domestic farm products are protected 
marketing and control and disposition in this great home market of ours.” 
of the surplus of agricultural commod- Contending that this bill is founded 
ities, Senator Schall, Minnesota, con- on a vicious principle, that it is a mere 
tended that this legislation marks an _ palliative, and should it become a law 
epoch in our agricultural-tariff develop- would aggravate and intensify the very 
ment. He said: conditions it aims to alleviate, Senator 
“I believe in a reasonable or ade- Gillett, Massachusetts, said: 
+ quate tariff protection for labor and “The difficulty which is alleged to 
" for those engaged in manufacture. I be at the root of the farmers’ present 
vk would not reduce the tariff on manu- sufferings is the surplus of produc- 
he factured products to the point where tion. The farmers are producing too 
nd it would fatally injure the economic much. That surplus has to be sold . 
he abroad in competition with ro- Cincinnati Enquirer 
” structure which is today giving such a I pro An Obstacle in the Way 
wonderful prosperity to the people of ducers who, because of cheaper labor 
- the industrial and financial centers of and cheaper lands, can undersell us, of overproduction of manufactures, 
oe our country. The vast farming sec- and when any manufacturer finds that 
to then can not dispose of his product, he does 
trial and financial sections of the a 
> / not come to the Government for as- 
United States, and it can not do this ; F . 
the unless some scheme can be put into sunaEeS, but he shuts down his mill. 
pli- effect which will give the farmers the Today in New England there are a 
juld benefit of the protective tariff that large number of mills closed or run- 
ted. other industries now enjoy. It seems ning on short time because there is 
the to me the McNary-Haugen plan will a surplus and they can not dispose of 
ase most nearly attain this end. their products, and thousands of em- 
rain “The emergency tariff act of 1921 ployes are out of work waiting for 
s of and the tariff act of 1922 both recog- a time when the market will absorb 
unt nized the need and importance to the the surplus and they can again pro- 
and farmers of this country of protecting duce and sell. They ask no aid from 
back by tariff duties our farm products the Government when that surplus is 
ei from the ruinous and ever-increasing manufactured in America. If, as is 
these salled the first regular agricultural 
Omaha World-Herald and because of the cheaper labor 
Weakens:! dersell American products, then they 
0 Te- act to the duties on agricultural prod- ask, and I believe ought to be granted, 
=~ ucts. and therefore the home price is by a tariff large enough to equalize this 
er is, “Domestic farm products that were this competition reduced. If the sur- difference of labor costs. But when 
small threatened by importation of ‘similar plus was small it probably would not the competition is in the United 
. man ere ee oe produce that effect; but when, as in States and the surplus is produced 
ected. 7 Sonay svat the case of wheat, we regularly grow here, then they have no remedy ex- 
at oF ‘Dovew aut ee a third more than we can consume, cept to stop production and wait un- 
one) Weare) Le po that enormous balance hangs over til the surplus is absorbed. Why 
art {| and depresses the market. Therefore should not the same law of supply 
the object to be accomplished, and and demand govern every industry? 
what this bill aims at, is to prevent “The argument which is made for 
this surplus from reducing the value this bill that it aims to render the 
of the rest. tariff really protective as to the 
“Now, the normal method of get- farmer’s product is uterly unsound. 
ting rid of a surplus in all other A protective tariff is not intended to 
branches of industry is to discourage protect or affect a domestic surplus. 
production. That results automati- All the tariff aims at is to insure the 
cally from the fall in price. When market against the entrance of for- 
~ men find that an article gluts the eign goods produced by cheaper labor. 
. Hil market and so can not bring a fair It applies to agriculture as well as to 
| it is useless to continue to produce manufactures. Foreign agricultural 
it AHi\\ SQ Vb what they can not sell at a profit, products are kept out today by our 
Gage turn their activities to something tariff, but when the home supply ex- 
Post The Rocky Mountain News which will be remunerative. ceeds the home consumption, no tariff 
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A Résumé Of The Activities Of The Mining Indus- 
try And Items Of Interest In The Field 


Sinking Begun at New Phelps Dodge 
Shaft 
The new shaft of the Phelps Dodge 
Corp., at Warren, Ariz., will be known 
as the Dowell Shaft. The shaft was 
sunk by hand to a depth of 35 feet, the 
collar concreted and a steel headframe 
erected. The headframe was moved from 
the Lowell Shaft. 
Sinking of the shaft, which is under 
contract to the E. J. Longyear Co., of 
Minneapolis, has begun. 


New Hoist Installation at Park Utah 


The Park Utah Consolidated Mines Co., 
Keetley, Utah, has completed installa- 
tion of a new automatic ore hoist. The 
new hoist, of foreign design and inven- 
tion, is known as the Bollen Hoist. It 
was purchased through the Nordberg 
Manufacturing Co., which owns the right 
of manufacture and distribution in this 
country. 

The chief advantage of the Bollen Hoist 
is adaptability where space is valuable. 
At the Park Utah, the hoist is installed 
underground and this advantage is, there- 
fore, important. The hoist is installed 
directly above the shaft and only 16 feet 
above the collar. It is enclosed in a com- 
partment 12x15x9 feet. 

Operation of the hoist is automatic. 
It may be wholly automatic or it may 
be operated from the cage or from any 
level. The hoist has a capacity of 500 
tons in six hours. Trip capacity is 4% 
tons per trip. The rate of speed for 
the present operating depth of 400 feet 
is 400 feet per minute. At greater depth, 
the speed may be increased to 1,000 feet 
per minute. 

The new hoist has been placed in oper- 
ation and is proving entirely satisfactory. 


Mercury Mine Will Be Reopened 

O. D. Hassett, president of the Interna- 
tional Mercury Corp., has announced that 
his company has taken an eight months’ 
option on the property of the Mount 
Jackson Quicksilver Co., at Mount Jack- 
son on the Russian River in Sonoma 
County, Calif. This old mercury mine 
began operations in 1875, but closed down 
in 1906 and has never been reopened 
since. 

The International Corp. will install 
new machinery, including an 80-ton 
rotary furnace. Operations will begin as 
soon as equipment can be installed. 
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A Discovery at Plymouth Mine Confirmed 

Discovery of a 14-foot vein of excellent 
gold ore on the lower level of the Ply- 
mouth Mine, Plymouth, Calif., has been 
confirmed by the management. The ore 
is reported as averaging $30 per ton. 
The Plymouth Mine was taken over by 
the Argonaut Co., about two years ago, 
after the Plymouth Consolidated, con- 
trolled by British capital, suspended oper- 
ations. 

At the Argonaut Mine preparations are 
under way to sink the 5,240-foot incline 
shaft another 200 feet. This will make 
the Argonaut the deepest gold producer 
in North America. Repairs to the Mul- 
doon shaft, maintained as an emergency 
exit, have been completed. 


California Zine Company Resumes 
Operation 

Work was resumed on January 24, at 
the Bully Hill and Ingot Mines of the 
California Zine Co., after a shutdown of 
one week. 

The company suspended operations 
and laid off its force of 220 men without 
announcing any reason therefor, and it 
was assumed that the shutdown would 
be for an extended period. The 220 men 
who were laid off will return to their old 
jobs. 


United Verde Extension Begins Work 
at Bisbee 

Construction of a power line, which 
will furnish power for development of the 
Bisbee Queen group, recently taken over 
by the United Verde Extension Mining 
Co., is under way. A 2,000-foot line will 
connect with the main power line of the 
Phelps Dodge Corp., on the Bisbee-Doug- 
las highway. 

M. J. Elsing, consulting engineer and 
geologist of Bisbee, is superintendent. 


Plant Ordered for Red Lake 


A mining plant has been ordered and 
shipped for the Howey Gold Mines prop- 
erty at Red Lake, Ont., Can., along with 
large quantities of supplies. The plant 
is a six-drill outfit capable of develop- 
ment to 1,000 feet. It is hoped to have 
the mine opened up to a depth of 500 
feet by next fall, when an idea of mill- 
ing requirements can be had. Permanent 
buildings are being put up to replace 
the present temporary structures. 


Western Apex Development 

The Western Apex Mining Co., at Oat. 
man, Ariz., is believed to be at a big de- 
velopment stage, according to a report 
just made by W. K. Ridenour, the com- 
pany’s president, to officials at San Fran- 
cisco. The cross-cut on the 850-foot 
level from the No. 3 shaft of the United 
Eastern is now out 400 feet from the 
shaft, and it is expected that the exten- 
sion of the ore body from the 700-foot 
level of the Western Apex will be en- 
countered. Stringers of ore are already 
making their appearance in the face. 

Since $11,000,000 was taken from the 
United Eastern, and the orebody in the 
present workings is believed to be a 
continuation of the 700-foot orebody in 
the United Eastern, the work is being 
watched with much interest. The ore- 
body has been developed for 1,275 feet 
in the Western Apex ground. A raise is 
being made in the-east end of the prop- 
erty from the 700-foot level, at a point 
near where it is expected that the cross 
cut from the 850-foot level will cut the 
ore. 


Campbell Ore Body Develops 


Continued development work in the 
Campbell ore body of the Calumet & 
Arizona shows a steady improvement in 
mineralization and tonnage, and proves 
the work of the company on the strike so 
sensationally reported a few months ago 
to be very satisfying, according to re- 
ports of company officials made in Boston. 
Although the possibilities of the new 
discovery are enormous, officials say the 
tonnage this year will measure up no 
more than 1,000,000 tons of ore in the ore 
body. Some of the ore runs 25 to 30 
percent copper, though much of it is 3 
percent to 4 percent, and the average 
minable ore will be about 7 percent, 
in itself a high grade product. 

The cross cut on the 2,200-foot level 
from the Junction Shaft on the Campbell 
workings is about 700 feet from the 
Campbell shaft. If ore is found at the 
level it will add very much to the pros- 
pects. Action by other operators, includ- 
ing the Phelps-Dodge Corp., indicate a 
belief that the area is a rich one and may 
produce many millions, depending on the 
stabilizing of copper at a reasonable 
selling price to justify the possible ex- 
tension. The Phelps Dodge Corp. has de- 
cided to sink a shaft 2,000 feet deep, 
approximately 2,000 feet to the east of 
the Campbell shaft, and in virgin ground. 
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Begin Work on Lead Smelter at Douglas 

The first work in connection with the 
construction of the new lead smelter at 
Douglas, Ariz., was begun January 27 
when a force of men was put to work 
tearing out machinery in the old plant 
at the Copper Queen smelter, which will 
be occupied by the new lead plant. Phelps 
Dodge officials announce that construction 
of the lead smelter will be carried for- 
ward as rapidly as the old units can be 
removed. 


Snyder Group Takes Over Colorado 
Property 

Negotiations have been closed whereby 
William F. Snyder and Sons, of Salt 
Lake City, will take over the properties 
of D. R. C. Brown at Aspen, Colo. These 
properties aggregate about 730 acres, 
which is approximately half of the pro- 
ducing area at Aspen. J. C. Jensen is 
associated with the Snyders. 

The properties included in the deal, 
through purchase on long time lease, are 
the McVeagh, the Dawn Lode, the Smug- 
gler Mountain Tunnel, the Della S., the 
Bushwacker-Alpine, the Realization, the 
New Homestead and the Alta. 


Mercury Furnace Installed 
A 60-ton Gould furnace is being in- 
stalled by the Arizona Quicksilver Corp., 
at its property north of Roosevelt, Ariz. 
The work is in charge of Eric Freitag, 
manager, and H. W. Gould, consulting 
Engineer. of San Francisco. 


Verde Extension Enters Tri-State 
District 

The United Verde Extension Mining 
Co., Jerome, Ariz., has purchased a half 
interest in the Jasper Mining Co., near 
Joplin, Mo. A new mill with a daily 
capacity of 600 tons is to be built this 
year. 

The officers of the Jasper Mining Co., 
are: R. M. Atwater, president; Charles 
F. Dike, general manager; and L. E. 
Wicher, treasurer. 


Tri-State Association Committees 

The directors of the Tri-State Zinc and 
Lead Ore Producers’ Assn., have selected 
the following committees: 

Executive Committee—J. F. Robinson, 
C. F. Dike, S. H. Davis, T. F. Cayne, 
Frank Childress. 

Finance Committee—F. H. Kissling, H. 
W. Harrison, W. T. Landrum, P. B. But- 
ler and George O. Pearson. 

Membership Committee—M. F. Owens, 
George Provine, 0. W. Bilharz, Charles 
A. Neal and C. Y. Semple. 


J. D. Conover was reselected secretary 
of the association. 


Tri-State Mills Close 
News from the Tri-State Zine and Lead 
District is to the effect that lower prices 
for ores has recently closed a number of 
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An Interesting Photograph Showing Primitive Means Used for Transport- 
ing Manganese Ore in the Caucasus 


international Newsreel 


mines in that field. Mines No. 6 and No. 
8 of the Consolidated Lead & Zine Co. 
were closed most recently for an indefi- 
nite period, and only four of its 13 mines 
in operation. Still other companies are 
contemplating the closing of their opera- 
tions until prices of ore are improved. 

Among the mines closed during the last 
few weeks are the Rialto, the Velie-Lion, 
The New Chicago No. 1, The Domanda, 
the Jack and Jill, the Fox Mine, and 
mines of the Century Zinc, Vinegar Hill 
and Smith David group, mines of the 
Skelton Lead & Zinc Co., the Lucky Syn- 
dicate and three others of the Federal 
Mining & Smelting Co., five mines of the 
Eagle-Picher Lead Co., the mine of the 
Howe Mining Co., and the Bilharz and 
Early Bird Mines of the Tri-State Mining 
Co., as well as the Bonnie C. and Just 
Right Mines. 

Some of the mines may reopen within 
a short time, according to announcements, 
but others likely will remain closed for 
many months. 

The prevailing low prices of zinc and 
copper also has caused the closing of 
the Afterthought Mine, Atsingot, and 
the Bully Hills Mine and flotation plant 
at Winthrop, by the owners, the Califor- 
nia Zinc Co. The closing of the Califor- 
nia mines, near Redding, has thrown out 
of employment approximately 225 men, 
according to news from Redding. No 
indication has been given as to whether 
the closing is to be for a short time or 
of long duration. The mines have been 
producing zine concentrates for Belgian 
consumption and the copper output has 
been shipped to Tacoma, 


New Superintendent for Butler Bros. 


R. O. Hocking, of Hibbing, Minn., has 
been appointed general superintendent of 
mining operations of Butler Bros., effec- 
tive March 1, with headquarters at Nash- 
wauk, on the Mesabi iron range. Mr. 
Hocking was formerly superintendent of 
inspection for Meriden Iron Co. 


A crushing plant to crush and prepare 
trap rock is being built near Ft. Wil- 
liam, Ont., by the Quinn Stone & Ore Co., 
Ltd., a Canadian corporation. The con- 
struction work is expected to be com- 
pleted by May 1. 


Big Demand for Oil Anticipated 

The domestic oil industry will be 
called upon to supply during 1927, a total 
of 346,520,000 barrels of gasoline, if the 
usual 16 percent ratio of increase in an- 
nual consumption is maintained during 
the current year. The gain in 1926 over 
1925 was 16.9 percent. The total con- 
sumption in 1926 was 298,724,000 bar- 
rels, or 47,796,000 barrels less than the 
estimated demand for 1927. The 1926 
increase in demand over 1925 was 43,- 
362,000 barrels. 

The average monthly export and do- 
mestic demand for 1927, as estimated 
will be about 28,900,000 barrels, or nearly 
1,000,000 a day, whereas the daily con- 
sumption in 1926 averaged 817,334 bar- 
rels. The demand in January, 1927 was 
20 percent above the demand for Jan- 
uary, 1926, due largely to the unusual 
nature of the January weather through- 
out the country. 
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NEW SHIPPING CENTER FOR MERCURY 


Tacoma, Wash., became the connect- 
ing link between the International Mar- 
ket at New York and the mercury mines 
at Morton (61 miles from Tacoma) as 
the point believed destined to become 
one of the mercury centers of the world, 
by loading here the first shipment of 
the elusive liquid metal to the Atlantic 
Coast. 

On Saturday, January 15, a shipment 
of seventy iron flasks, each containing 
seventy-five pounds of mercury, was re- 


ceived at the port piers and was loaded 
on the Willfare, of the Williams Line, 
for New York. 

The mercury in each flask is worth 
$96.90, making the value of the entire 
shipment worth $6,783, or $1.27 per 
pound. 

Although this is the first shipment 
from the Morton mines it is expected to 
be the beginning of a continuous mer- 
cury traffic between Tacoma and New 
York. 


“High-grading” California Ores 


As a result of activity by the California 
Metal and Mineral Producers Assn., in co- 
operation with the California State Min- 
eralogist in an attempt to curb the prac- 
tice of “high-grading” California ores, 
the introduction of a bill to provide for 
Federal control of the situation is likely 
in 1927, when the next regular session 
of Congress convenes. The enforcement 
of state legislation has had the effect of 
forcing the high-graders to send or take 
their stolen gold to mints and assay of- 
fices of the Government in states ad- 
joining California. 

Since these states have no cooperative 
legislation, the need for Federal legisla- 
tion became apparent to the California 
operators, who, through the association; 
conferred with Director Grant, of the 
United States mint, and received his offer 
of support and cooperation. 

Senator Shortridge, of California, is 
known to favor such Federal legislation, 
but suggested to the California mining 
men that its introduction be delayed until 
the regular session of Congress which 
will convene in December, 1927. 

A draft of a proposed bill to provide 
for Federal authority in combatting the 
“high-graders” has been considered by 
the California association, and is as fol- 
lows: 

“Whoever, with intent to sell or other- 
wise dispose of the same to the United 
States, shall bring or send, or cause to be 
brought or sent, or shall willingly assist 
in bringing or sending, any stolen gold, 


silver, or other metals, knowing said gold, 
silver, or other metals to have been 
stolen, to the Treasury Department, or 
any United States Mint or United States 
Assay Office, or whoever, with intent to 
defraud, shall deceive or impose upon, 
or shall attempt to deceive or impose 
upon, any officer or employe of the 
Treasury Department, the United States 
Mint or the United States Assay Offices, 
as to the source from which gold, silver, 
or other metals, offered for sale or dis- 
posal to the Treasury Department, United 
States Mints, and United States Assay 
Offices, was received shall be fined not 
more than $5,000, or imprisoned for not 
more than ten years, or both. 

“The Secretary of the Treasury is 
hereby authorized to direct and use the 
Secret Service Division of the Treasury 
Department to detect, arrest, and deliver 
into the custody of the United States 
Marshal having jurisdiction, any person 
or persons violating any of the provisions 
of this Act.” 

As a result of the investigative work 
done in California, in cooperation with 
the State Mineralogist, during 1926, six 
persons were sentenced to State’s Prison, 
and five indictments were pending in 
Federal courts, at the close of the year, 
and four other convictions under mis- 
demeanor charges had been obtained, 
while many other cases were under in- 
vestigation. The total value in ores re- 
covered, or held pending investigation 
or court action, was more than $4,800. 

An additional sum of $6,650 was being 
held in custody of the United States mint, 
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pending the result of a suit instituted by 
the California association, through its 
secretary-treasurer as assignee of the 
mines involved, to recover values disposed 
of by one man, who confessed that he had 
purchased the ore from miners employed 
in the Kennedy, Argonaut and Central 
Eureka mines in Amador County. 

This agent has been tried and convicted 
in the U. S. district court at Carson City, 
Nev., on a charge of using mails to de- 
fraud by the shipment of stolen bullion 
from Tonopah, Nev., to the U. S. Mint at 
San Francisco, the ore that he confessed 
had come from California mines. 


New Mine Started in Old Field 


The Haddock Mining Co., of Wilkes- 
Barre, in February, began work on a 
new mine at Salem Hill, otherwise Mc- 
Cann’s Hill, between Pottsville and Port 
Carbon. It will be known as the Salem 
Hill colliery. 

The first step in the program, which 
will take about a year to complete, is 
driving a tunnel to the north about 
where the south slope of the hill ad- 
joins the state highway between Potts- 
ville and Tamaqua. The tunnel will be 
about 1,200 feet long, and it is possible 
that development of the beds cut will be 
started long before the tunnel gets to 
its limit. 

A bore hole is being sunk on the east 
bank of the Schuylkill to test the meas- 
ures, and it is possible that a shaft will 
be sunk there. It is planned to sink a 
slope at the north end of the tunnel and 
if the shaft is decided on there may be 
a second tunnel driven to connect the 
slope and the shaft. The plans include 
a breaker with a daily capacity of 800 
tons. 

There have been many stories circu- 
lated in the region based on this new 
development, most of them bearing a 
good deal of embroidery in the way of 
tonnage calculations and giving the im- 
pression that a hitherto untouched field 
of anthracite is about to be developed. 
Mining men of course know that the 
Schuylkill Valley was one of the earliest 
anthracite territories worked. 


At least one hundred years ago 
George Shoemaker, who had carted coal 
to Philadelphia in i812 from Necho 
Allen’s property on the Norwegian, of- 
fered for sale a coal property a little 
north of the present Port Carbon, and 
mentioned that it had been developed by 
drifts. The Schuylkill Canal was ex- 
tended to Port Carbon ninety-eight years 
ago to care for the tonnage being pro- 
duced in the Schuylkill Valley. There 
have been periods when considerably 
more than fifty mines were working 
simultaneously in the stretch between 
Pottsville and Tamaqua, though it is 
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true that today there are less than a 
dozen. 

Those early developments, it is true, 
were very largely scratchings, being 
either water level mines or workings be- 
low water level which were very lim- 
ited in their scope. The real significance 
in the Haddock Mining Co.’s plans is 
that another group of real mining men 
has come back into the old Schuylkill 
Valley field and by the application of 
modern methods will develop every 
workable bed on the tract. Although 
there is no doubt a great quantity of coal 
in the Schuylkill Valley, that territory 
presents mining problems of its own 
which apparently proved too difficult for 
past generation.— (Anthracite Bureau of 
Information.) 


Ask Views on Mine Law Change 

With a view to the desirability of ask- 
ing the state legislature to amend the 
laws of Utah with reference to the loca- 
tion of mining claims, A. G. Mackenzie, 
secretary of the Utah Chapter of the 
American Mining Congress recently sent 
to members of his organization, a ques- 
tionnaire asking for an expression of 
their attitude. The letter accompanying 
the questionnaire was as follows: 

“It has been suggested that an effort 
be made at the present session of the 
state legislature to have the Utah state 
laws, with reference to discovery and 
location of lode and placer claims, 
amended along the following general 
lines: 

“1, To require placing of monuments 
or stakes within 30 days after discovery; 
recording of claim within 90 days from 
date of discovery. ; 

“2. To require location work equivalent 
to 4 ft. by 6 ft. by 10 ft., or 240 cubic 
feet of excavation at the point of discov- 
ery to be completed within 90 days after 
date of discovery. 

“3. To require stakes to be set at mid- 
dle of side lines instead of middle of 
end lines as at present. 

“I understand that Utah and California 
are the only two western states that do 
not now have requirements similar to 
these. It is suggested that under our 
present procedure a person can tie up 
mineral ground for two years without 
properly doing any work whatever, and 
this condition has led to abuses.” 


Indiana Would Re-Enact Old Mining Law 

A measure recently introduced in the 
Indiana House of Representatives would 
re-enact a section of the 1917 mining 
law requiring the closing of airways in 
unused parts of coal mines. The 1917 
law was repealed in 1923 when the codi- 
fied mining law was passed. The pur- 
pose of the measure is to force air cir- 
culation in parts of mines being worked 
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MACKENZIE OPPOSED SPIEGEL BILL 


MPHATIC points were 

brought out by A. G. Macken- 

zie, secretary of the Utah 
Chapter of The American Mining 
Congress, in a recent address before 
the State Association vf Clerks, 
Auditors, Treasurers and Assessors 
of the state of Utah, at Salt Lake 
City, opposing the Spiegel bill, pro- 
posing an increase in the state tax 
on mines. Some of Mr. Mackenzie’s 
outstanding statements were: 

When there is nation-wide demand 
for relief from heavy taxes, it is 
disconcerting to meet a proposal for 
a two-thirds increase. 

Investment of outside capital 
in Utah should be encouraged, not 
discouraged. Development is im- 
portant to all elements. 

Large mining operations encour- 
age smaller mining concerns to per- 
severe in making their properties 
profitable. 

Non-resident interest in Utah 
mines exists to the extent that Utah 
people have failed to invest, but 


non-resident interest in the Utah 
enterprises is not confined to mines. 

Returns from mines do not repre- 
sent income only, but the return of 
capital invested. 

The metal mines of Utah face a 
problem which, if not properly met, 
will have economic effects upon the 
state of a disastrous nature. 

The metal mines now are prob- 
ably more fully and_ exactly 
assessed than any other property in 
the state. 

Tax discussions usually bring out 
assertions that one or another sort 
of property is not bearing its proper 
burden. 

Many persons merely consider 
mine dividends and ignore more im- 
portant facts of the industry. 

The metal mining industry em- 
ployed 12,411 men, whose wages ag- 
gregated $20,658,234, in the year 
ending June 30, 1926. 

Populous communities depend en- 
tirely upon the metal mining indus- 
try. 


and to improve the general ventilation 
of mines. Such airways, or  break- 
throughs, would have to be placed be- 
tween rooms or entries at intervals of 
45 feet or less. Under the 1923 law, 
the author of the present bill claims, it 
is possible for airways to be ieft open 
in closed parts of the mine, thus impair- 
ing the circulation in parts being worked. 
More Litigation in Federal Case 

The adverse decision rendered by the 
Delaware Supreme Court in the case of 
H. Content & Co., against the Federal 
Mining & Smelting Co., early in Febru- 
ary, will not close the proceedings, ac- 
cording to F. H. Brownell, president of 
the Federal Co. Commenting on the opin- 
ion Mr. Brownell reviewed the action and 
made the following statement: 

“The Supreme Court of Delaware held: 
‘Under the charter contract existing be- 
tween the defendant company and the 
complainants as preferred stockholders, 
of which contract pertinent statute law 
forms a part, dividends can not be paid 
on the common stock when the capital of 
the company is greatly depleted and its 
net assets are less than its paid-in cap- 
ital. This is the sole question to be de- 
termined by this court.’ 

“This decision was rendered on a de- 
murrer to a bill of complaint which al- 
leged that the company’s net assets were 
not equal to the paid-in value of its cap- 
ital stock. The company has carried its 
properties largely in accordance with the 


system used by the Treasury Department. 
Under this system, adequate expression 
is not given to the value of increased ore 
deposits ascertained to exist, and to prop- 
erty values in excess of original cost. The 
balance sheet of the company, therefore, 
has indicated a deficit of net assets be- 
low paid-in capital. The court having 
held against the company on demurrer, 
answer will now be made and evidence 
will be taken on the question of fact 
whether the net assets exceed the paid-in 
value of the capital stock. 


“As indicated in the last annual report 
and the circular to stockholders issued 
early in 1926, the true valuation of the 
company’s properties will considerably 
exceed that reflected by the books of the 
company. Careful study has been made 
of the property values, which will be 
discussed in the coming annual report. 
The officers of the company believe that 
the court will ultimately find such exist- 
ing value of the company’s assets as will 
permit the payment not only of dividends 
on the preferred, but on the common, at 
least to some extent and for some period 
of time. 


“Tf the evidence fails to disclose an ex- 
cess of net assets over paid-in capital 
stock, the right to pay dividends on the 
preferred stock would, under the reason- 
ing of the court, become doubtful. Con- 
siderable litigation is therefore still in 
prospect, and the final answer to the two 
questions above outlined will not be 
known until its termination.” 
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Enjoined From Emptying Mine Drainage 
Into Cold Stream 

Atherton & Barnes, Philipsburg, Pa., 
coal operators, were permanently en- 
joined for emptying mine drainage into 
Cold Stream, near Philipsburg, in a de- 
cree filed in the Centre County Court by 
Judge Harry Keller, on January 18. The 
case originated in 1917 when the com- 
pany was enjoined from emptying drain- 
age into the stream. The latter action 
was pressed by the Penn Public Service 
Corporation, the bill of complaint setting 
forth that the drainage was causing 
heavy damage to boilers at its power 
house which was drawing water from 
the stream. 


Anthracite Coal Bills 


Much of the interest in legislation by 
the Pennsylvania legislature now in ses- 
sion is in the many bills introduced, 
dealing with the coal industry, particu- 
larly those relating to anthracite. Much 
attention has been given to the reorgan- 
ization of the Department of Mines, 
promised by Governor Fisher in his in- 
augural address, but nothing as to its 
nature has been announced. 


Bill Would Cempel Purchase Ohio Coal 

Legislation already approved by the 
Senate and probably will be adopted by 
the House of the Ohio General Assembly 
will compel all Ohio state institutions to 
buy coal mined in Ohio, and no other. 
*~ The bill was sponsored by Senator E. 
Lafever, of Athens County, and received 
a unanimous vote in the Ohio state sen- 
ate. Governor Donahey, it is reported, 
has indicated that he will approve the 
measure if passed. 


Union Activities Do Not Alarm West 
Virginia 

Coal operators in southern West Vir- 
ginia and northern West Virginia are 
not alarmed at reports recently circulated 
in the southern field by delegates re- 
turned from the United Mine Workers’ 
Convention at Indianapolis to the effect 
that the union will soon launch a vigorous 
organization campaign in southern West 
Virginia. An organization campaign has 
been quietly under way for several 
months in the southern part of the state 
it is reported, and union men say the 
campaign can be made much more vigor- 
ous if necessary. Claims to the effect 
that the miners in the non-union mines 
are joining the union, but are continuing 
to work in open-shop mines until called 
out apply to a very few men in the view 
of the operators. 

No organized plan to combat the re- 
ported campaign of organization has been 
made by the operators, who believe the 
failure of earlier efforts to organize 
southern West Virginia indicate the im- 
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possibility of working up a lot of encour- 
agement among the miners employed by 
non-union mines. The difficulty union or- 
ganizers would meet in running counter 
to state and federal injunctions now in 
effect are another reason the operators 
are not fearful. 


NO 1927 COAL CONTROL 


ROPOSED legislation for the 
Peessitin of the coal indus- 

try was definitely shelved by 
Congress when the House Commit- 
tee on Interstate and Foreign Com- 
merce decided by a vote of 12 to 7, 
on February 9, that no further coal 
control bills would be considered be- 
fore adjournment. This action by 
the committee disposed of the most 
recent effort of Representative 
Parker of New York, to regulate the 
industry during emergencies, 
through Governmental control, as 
his bill, introduced on Februay 5, 
provided. The bill was styled “The 
Emergency Fuel Act of 1927.” 


Coal Development in Kentucky 


Plans for an extensive development on 
coal, clay and iron ore properties in 
Lawrence County, Ky., to begin within 
60 days, have been announced by the 
Kentucky Mining & Navigation Co., 
with capitalization of $2,000,000. The 
property lies between Louisa, on the Big 
Sandy River, and Webbsville, the rail 
head of the Eastern Kentucky Railway. 
Operation of a barge line on the Big 
Sandy, with a river terminal at Louisa, 
or below is contemplated, and a rail line 
will be constructed from the river to the 
mines. Properties to be developed in- 
clude 12,000 acres. The company’s per- 
sonnel is as follows: 


R, E. McQuay, of New York, president; 
H. W. Johnson, of Georgia, secretary- 
treasurer, and the following additional 
members of the board: Dr. Henry Mace 
Payne, consulting engineer, American 
Mining Congress, Washington; W. A. 
Kitchen, of Ashland, and J. Johnson, of 
Tennessee. 


Glen-Alden Elects Officers 


The Glen-Alden Coal Co., Scranton, 
Pa., held its annual meeting early in 
February, re-electing the following of- 
ficers: William W. Inglis, president; S. 
D. Dimmick, vice-president and general 
manager; George N. England, secretary 
and treasurer; J. L. Dodson, assistant 
secretary and assistant treasurer, Other 
members of the board: John H. Brooks, 
Frank H. Hemelright, J. Hayden Oliver 
and Frederick J. Platt. 
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Coal Lease 


A lease to develop coal on 880 acres 
of public land in Wyoming will be 
awarded to the Altamont Coal Co., of 
Evanston, Wyo., in the absence of ad. 
verse claim, according to announcement 
by the Interior Department. 

The company has a preference right 
claim to a lease on the area, which is 
located in Uinta County. Provisions of 
the lease stipulate that the company 
must make an initial investment of $45,- 
000 during the first three years in de- 
veloping the property and must produce 
a minimum of 35,000 tons of coal per 
year commencing with the fourth year 
of the lease. A royalty of 12% cents per 
ton, mine run, on all coal produced must 
be paid the Government. 

Sale by public auction of coal leases 
on two other tracts of public land lpo- 
cated in Utah and North Dakota was also 
authorized by the Department. The first 
tract comprising 111 acres is situated in 
Emery County, Utah, and the lease will 
be offered by the local land office at Salt 
Lake City, the date to be announced by 
that office later. Under its terms the 
successful bidder must pay the Govern- 
ment a royalty of 15 cents per ton on 
coal produced, must make an initial in- 
vestment of $500 during the first three 
years and must produce at least 300 tons 
of coal per year commencing with the 
fourth year of the lease. 

The second tract contains 40 acres and 
is located in Mountrail County, N. 
Dak. The auction sale will be con- 
ducted by the local land office at Bis- 
marck, N. Dak., the exact date to be 
made public later. The successful 
bidder obtaining the lease must make 
an initial investment of $500 during the 
first three years and must produce a 
minimum of 400 tons of coal per year 
beginning with the fourth year of the 
lease. A royalty of 10 cents per ton, 
mine run, must be paid the Government 
on all coal produced. 


Purchases Coal Property 

The property of the Summit Coal Co., 
at Summit, Walker County, Ala., has 
been purchased by the Alta Coal Co. 
a subsidiary of the Southern Cotton Oil 
Co., of New Orleans. R. T. Daniel, of 
Birmingham, who has been operating the 
Summit coal properties as receiver will 
act as general agent for the new owners. 
The Summit operations are a slope 
opening on the Black Creek seam. 


Extensive Stripping Operations Planned 

Extensive stripping operations will 
soon be opened on 410 acres of coal and 
clay land northeast of Carbon, Il, by 
the Sherwood Coal Co., which recently 
closed options of the property under de- 
velopment. 
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T. C. & 1. Improvements 


The Tennessee Coal, Iron & Railroad 
Co. has recently completed extensive im- 
provements at its No. 8 Mine, near its 
Fairfield works, Birmingham, Ala., which 
will facilitate the handling of the output 
and enable a largely increased produc- 
tion. Conveyor belts have been installed 
in the mine for the main haulage and 
other modern equipment has been in- 
stalled both inside and out to thoroughly 
modernize the plant and speed up pro- 
duction. 


Alabama Ends Convict Leasing 


After a long wrangle the Alabama leg- 
islature has finally passed the law which 
ends the leasing of convicts for work 
in coal mines, providing for the removal 
of all prisoners from the collieries by 
July 1, 1928. County convicts will all 
be placed on highway construction and 
are to quit the mines by July 1 of this 
year. There are approximately 1,500 
convicts working in the coal mines of 
Alabama, and they will be gradually 
withdrawn. 


Hudson to Drill New Shaft 


Preparations are being made by the 
Hudson Coal Co. to start drilling some 
time in March on a new shaft in the 
Schuykill coal fields, where it has large 
reserves of coal. Surveyors and drillers, 
who have been working in the district 
for two years, are said to have found a 
thick seam of anthracite at the 700-foot 
level. 


Seven pumps, with a capacity of more 
than 6,000 gallons per minute, were 
used by the Connellsville By-Product Co. 
early in February to fill the burning sec- 
tion of their No. 1 mine in the Scott’s 
Run field, W. Va. Fire started there on 
January 28, and there were several ex- 
plosions as a result. In addition to the 
water being pumped into the mine, the 
waters of Guston Run have been diverted 
into the mine by gravity. 


A loss of between $55,000 and $60,000 
was caused by a fire at the Summitt 
Coal Co. property, at Metalton, W. Va., 
recently. Six gathering motors, prac- 
tically all supplies, a cutting machine, 
and a part of the blacksmith shop were 
completelly destroyed. It will be neces- 
Sary to suspend operations for several 
weeks while repairs are being made. 


Fire of unknown origin destroyed the 
tipple of the Maple Run Coal Co., at 
Olanta, Pa., January 29, the loss being 
estimated at $90,000. The tipple was 
one of the most up-to-date in the central 
Pennsylvania field. 


Hudson Coal to Spend Large Sum in 
Development Work 


Faith in the future of the hard coal 
industry is indicated by the Hudson Coal 
Co., in the announcement of plans from 
Philadelphia, to spend approximately 
$5,000,000 in development of properties 
in the Lewiston Valley, near Tamaqua. 
In addition to a large reservoir on which 
preliminary work has been started, the 
company will erect a $2,000,000 breaker 
of steel and concrete, and will establish 
a new mining town at the site. The res- 
ervoir will be similar to the Roosevelt 
Dam and will store 2,000,000,000 gallons 
of water. An eight-mile road along Wild 
Cat Mountain is being constructed for 
use in the construction of the reservoir, 
for which two years will be required. It 
is claimed that the new breaker will be 
the most modern in existence. The new 
work will provide employment for many 
men now idle in the Panther Creek 
Valley. 


Electrification Project at Morea Colliery 
Completed 


Installation of giant pumps in the 
Morea Colliery, with a 19,000-gallon ca- 
pacity a minute, completes the huge elec- 
trification project which has been in prog- 
ress for several years since Madeira, Hill 
& Co., took over the Morea and New Bos- 
ton mines. At that time, the two col- 
lieries were made into one and most of 
the work of operation and preparation 
consolidated with headquarters at Frack- 
ville. 

Electrification of the pumping plant has 
been preceded by installation of huge 
transformers, which will handle high- 
tension current supplied by the Pennsyl- 
vania Power and Light Co. The new 
plant is now in operation and is taking 
eare of the drainage of both Morea and 
New Boston, the pumping plant at the 
latter colliery having been practically 
abandoned. 


S. P. Hutchinson on Cruise 


S. Pemberton Hutchinson, president of 
the Westmoreland Coal Co., Philadelphia, 
is taking a cruise of the West Indies. 
He sailed on the French liner LaFayette 
on February 5. Mr. Hutchinson is a mem- 
ber of the Board of Directors of The 
American Mining Congress, and a for- 
mer president of the National Coal As- 
sociation. 


M. J. Maloney, former traffic manager 
of the Central Iron & Coal Co., has been 
appointed general manager of the com- 
pany in its operations in the Birming- 
ham district, with headquarters at Holt, 
Ala. He succeeded the late James L. 
Brierton. 
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Island Creek Increases Production 


An increase of 97,000 tons over the 
production for January of 1926, was re- 
ported by the Island Creek Coal Co., for 
January, 1927, in which month 550,000 
tons were mined. The 1926 production 
for January was 453,000 tons. Decem- 
ber, 1926 production was 589,822 tons. 


Cardiff Mine Reopens 


The Clark Coal Co., has reopened the 
Cardiff mine at Tunnelton, W. Va., after 
an extended idleness, Employment is 
given to more than 100 men. 


First Coal Shipment Made 


The new No. 4 mine of the Kemmerer 
Coal Co., at Susie, Wyo., made its first 
coal shipment of four carloads late in 
January. The coal was hand-mined, but 
it is likely the mine eventually will be 
mechanized. It is expected to become 
the largest mine in the Kemmerer dis- 
trict. 


Maxwell Mine Reopened 


After an idleness of two years, the 
Maxwell mine of the H. C. Frick Coke 
Co., at La Belle, Fayette County, Pa., is 
to be reopened, work of cleaning up 
having been started. Although the coke 
ovens will not be fired, employment will 
be given at once to about 200 men. 


Warriner Would Harness Lehigh River 


Harnessing of the Lehigh River be- 
tween White Haven and Easton, Fa., for 
the development of electric power has 
been proposed by Samuel D. Warriner, 
president of the Lehigh Coal & Naviga- 
tien Co, There is a drop of 500 feet in 
the river between White Haven and 
Mauch Chunk, and 360 feet between 
Mauch Chunk and Easton. Mr. Warri- 
ner’s plan provides for a series of power 
plants, one to be located at Long Run, 
opposite Packerton. 


Stripping Contract Awarded 


The Lehigh Valley Coal Co. has 
awarded to the Rhodes Construction Co., 
of Ashland, Pa., a project for stripping 
operations on the Buck Mountain seam 
outcrop east of the Continental Mine at 
Centralia. Two or three years will be 
required to complete the work. Coal will 
be prepared at the Centralia breaker. 
The Lehigh Valley Coal Co. also has 
awarded a contract for stripping work 
between Greenwood and Moosie, to the 
Diamond Excavation Co., which will be- 
gin work at once. 
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Coal Washery Built 

A coal washery is being built and pick- 
ing tables installed by the Brookside- 
Pratt Mining Co., on recently acquired 
property near Brilliant, Marion County, 
Ala., where work is being done on the 
Black Creek seam. This company is 
planning an increase in production at its 
Warrior River operations in Walker 
County, by the opening of another drift 
mine. They have recently added to 
equipment an electric locomotive, and 
will hereafter use hydro-electric power, 
instead of locally generated current. 


Colorado Coal Production 

Production of coal in Colorado in 
December, 1926, exceeded the production 
for the same month in 1925 by 68,452 
tons, recording 1,318,108 tons in Decem- 
ber, 1926. The total output for 1926 was 
10,591,869 tons, compared with 10,440,- 
387 tons in 1925. FProduction of lignite 
in Weld County was responsible for much 
of the increase in total production, 200,- 
000 tons being produced in 1926, in ex- 
cess of the 1925 total. An average of 
11,690 men was employed in 1926 as com- 
pared with 12,138 in 1925, and average 
days worked per mine in 1926 was 166.2 
as compared with 156.4 in 1925. 


Illinois Coal Output 

Output of coal in Illinois in 1926 was 
higher than in 1925, according to the 
- State Department of Mines and Minerals, 
The December, 1926 output was 8,454,777 
tons, from 227 mines, employing 71,805 
men an average of 20 days working. The 
total for November was 7,900,478 tons, 
from 219 mines, employing 69,273 men, 


an average of 19.6 days working. Pro- 
duction in December, 1926, was about 


1,000,000 tons ahead of the same period 
in 1925. Franklin County led in the 
total for December production, with 18 
mines producing 1,947,519 tons, working 
on an average of 23.5 days, employing 
14,713 men. In Williamson County the 
December production was 1,084,111 tons, 
from 27 mines, working an average of 
20.8 days and employing 8,854 men. 


Pennsylvania Coal Co.’s President Re- 
signs 

The resignation of C. S. Goldsborough 
from the presidency of the Pennsylvania 
Coal Co., Dunmore, Pa., has been an- 
nounced, as has also his retirement as 
head of the Hillside Coal & Iron Co., 
both of which companies are subsidiaries 
of the Erie R. R. His resignation will 
not become effective until a 
is appointed. No definite announcement 
has been made as to the 
though it has been indicated at the com- 
pany’s offices that Michael Gallagher, 
chairman of the board, may succeed Mr. 
Goldsborough, 


successor 


successor, 
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President of Hazard Exchange 

Henry Pfening, Jr., general superin- 
tendent of the South-East Coal Co., Seco, 
Ky., and the newly elected president of 
the Hazard Coal Operators’ Exchange, 
has been identified with his present con- 
nection since 1916, having oeen in the 
employ of the North-East Coal Co. at 
Paintsville, Ky., since 1907 as mechan- 
ical engineer and in other capacities. He 
is a graduate mechanical engineer, taking 
his degree at the Ohio State University. 

In addition to his coal interests Mr. 
Pfening is identified with banking and 
real estate in Kentucky, where he is 
president of the Letcher State Bank at 
Whitesburg, and a director of the First 
National Bank at Fleming. He was born 


in Wellston, Ohio, on September 23, 
1891. 
New Washery at Alabama Mine 
A new washery, tipple and other 


structures have been placed in operation 
by the Black Diamond Coal Mining Co., 
at Johns, Ala., replacing the plant de- 
stroyed by fire several months ago. The 
washery is of 1,000 tons capacity and 
preparation equipment will be capable 
of taking care of the output from both 
the Johns and Adger mines. 


Arkansas Coal Mine to Reopen 
The Eastern Coal & Mining Co., will 
shortly reopen its No. 2 mine, at Den- 
ning, Ark., and operate under the 1917 


wage scale. The mine was closed in 
May, 1924. A new tipple and shaft 
casing were installed last year follow- 


ing a cave-in which destroyed the old 
tipple. Shakers were also added to the 
new tipple. 


Michael Gallagher Elected Chairman of 
Board 

The election of Michael Gallagher as 
Chairman of the Board, and also as presi- 
dent of each of the following coal prop- 
erties of the Erie Railroad, has been an- 
nounced: The Pennsylvania Coal Co., The 
Hillside Coal & Iron Co., the New York, 
Susquehanna & Western Coal Co., The 
Northwestern Mining & Exchange Co., 
and the Blossburg Coal Co. All but the 
last two of these companies are anthra- 
cite companies. The Blossburg Co. is a 
bituminous company, not in operation. 


W. D. Tyler Elected Vice-President 

By recent action of the Board of Direc- 
tors of the Clinchfield Coal Corporation, 
W. D. Tyler has been elected to the 
newly-made office of vice-president in 
charge of real estate. Mr. Tyler has 
been identified with the company for 20 
years or more, as land agent. His of- 
fices will remain in Danta, Va. 
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New Strip Mine to be Developed 
Options on 2,000 acres of stripping 
lands about five miles east of Peters. 
burg, Ind., have been taken by the Patoka 
Coal Co., with plans for the opening of 
one of the largest stripping operations 
in the state early in the spring. The 
company is now drilling out the terri- 
tory and is making surveys for a switch 

leading from the Big Four Railroad, 
The Ingle Coal Co. also is taking op- 
tions on stripping lands in the territory 
south of Petersburg. 


New Stripping Operation 


Gray Brothers of Evansville, have ac- 
quired 1,200 acres of additional coal land 
in Pike County, Ind., at prices ranging 
from $80.00 to $100 an acre. About 
$100,000 has been expended in acquiring 
the property in Lockhart Township. Gray 
Brothers already own stripping lands 
valued at $500,000 in Pike County, and 
are operating two large shovels, and 
plan to put a third into operation on the 
James Bottom farm east of Arthur. It 
is not planned to begin stripping on the 
newly acquired lands at once. 


W. Va. Southern Coal Co. 


Eleven southern West Virginia Coal 
companies, owning properties in Kanawa, 
Boone, Raleigh, Lincoln and Logan coun- 
ties, have been acquired, and consolidated 
by the West Virginia Southern Coal Co., 
which has a working capital of $600,000, 
after paying for the properties, accord- 
ing to an announcement made recently in 
Huntington by Everett Drennan, of New 
York, president of the company. W. H. 
Cunningham, of Huntington, is vice-presi- 
dent and the company will maintain head- 
quarters in Huntington, with offices in 
Charleston, and New York City, where 
Mr. Drennan’s office will be at 44 Wall 
Street. 


Clinchfield Coal Corporation Will Enlarge 
Its Operations at Clinchco 


The operations of the Clinchfield Coal 
Corp., at Clinchco, Dickinson County, Va., 
located 18 miles north of Dante, are to 
be enlarged and in connection with this 
program about 50 new houses will be 
built, increasing the number of houses 
at this operation to around the 300 figure. 


J. M. Powell, formerly superintendent 
of the Warrior River Mine of the Brook- 
side-Pratt Mining Co., Ala., has been 
made superintendent of the Turner Mine 
on the property of the New River Coal 
Co., recently acquired by the Brookside- 
Pratt Co. Ben Wright succeeded Mr. 
Powell as superintendent at the Warrior 
River Mine. 
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Joint annual conventions of the Colo- 
rado Chapter of The American Mining 
Congress and the Colorado Metal Min- 
ing Fund were held in Denver, January 
18 and 19, and brought together a large 
attendance of mining men from all dis- 
tricts for discussions of several economic 
and legislative problems of importance. 
Nine strong resolutions were adopted 
bearing on these problems. 

Jesse F, McDonald, of Leadville, was 
re-elected president of the two organiza- 
tions, which function with joint govern- 
ing boards. M. B. 


secretary. 


Tomblin was re- 


elected Other officers re- 


elected were: 


J. T. Barnett, vice-president; E. A. 
Colburn, second vice-president; R. M. 
Henderson, third vice-president; A. M. 


Collins, treasurer. The executive com- 
mittee is composed of J. F. McDonald, 
C. M. Bell, R. H. Sayre, J. T.- Barnett, 
J. H. Warner, A. B. Marquand, W. E. 
Renshaw, J. O. A. Carper, M. B. Tomblin. 

A strong resolution against the pro- 
posed change in the Workmen’s Compen- 
sation Insurance act, by the state legis- 
lature, was carried unanimously. The 
resolution pointed out that any increase 
in the compensation liability will place 
a burden on the industry that is just 
struggling to its feet in Colorado.- It de- 
clared that no change should be made in 
the present law until a commission has 
had time to frame a scientific modifica- 
tion of some features that are now un- 
just to legitimate and careful operators. 

Another resolution called for an appro- 
priation by the Federal Government for 
the building of roads in the mining dis- 
tricts of the national forest reserves and 
a resolution was also passed against any 
attempt by the state legislature to reap- 
portion the representation in house and 
senate on the basis of an old census 


UST BECAUSE THEY'RE 
BEANS |S NO REASON 
HE SHOULD PUT HIS 
ELGOW IN ‘EM 13 (TP? 


LOF DENVER 


ONALD KLKITHIL 
OF DENVER 


COLORADO MINING ASSOCIATIONS MEET 


made when the mining industry was at 
its lowest ebb. 

The convention also went on record 
favoring the construction of the Dotsero 
cut-off to facilitate communication with 
the Leadville smelter for the mines in 
the northern part of the state. It also 
passed a resolution opposing the aban- 
donment of the railroad service into the 
Clear Creek mining district. Another 
resolution recommended an amendment in 
the school lands bill now in Congress to 
permit the states to deal with mineral 
rights in ways similar to those under 
which mines are patented and located 
in the federal mining code. 

The association went on record as op- 
posed to any proposed extension of the 
national forest or to the creation of any 
new forest reserve. A resolution was 
also passed against the proposed ex- 
tension of the Rocky Mountain National 
Park by the inclusion of a large tract 
of mineral land to the south of it. The 
association also declared its belief that 
cheaper railroad passenger rates would 
increase traffic to and from the mountain 
districts and urged the railroads of the 
state to consider the adoption of some 
such policy. 

Among the speakers at the sessions 
were Dr. M. F. Coolbaugh, president of 
the Colorado School of Mines, who de- 
clared that the state has never given an 
adequate, regular support to the School 
of Mines, and urged the mining men to 
aid in impressing upon the legislature 
the need for cooperation with the school. 

Senator W. E. Renshaw, of Idaho 
Springs, veteran mining man and leg- 
islator, brought to the meeting the assur- 
ance that the present session of the leg- 
islature will witness more hearty cooper- 
ation between the state and the miners 
than has been ever before realized. 

An address was made by Fred Car- 
roll, of Denver, expert on the shale in- 
dustry, who reviewed the work done in 
the last year in the task of placing the 
shale oil industry on the map. 


DO we DO NOW?” 
AND HE THOUGHT 
A MINUTE AND— 
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The use of diamond drills in explora- 
tion work in the Cripple Creek district 
was explained by A. F. Carper, son of 
J. O. A. Carper, of Denver, who is in 
charge of the prospecting work of the 
company handling the Stratton prop- 
erties, headed by the senior Carper. 

The scarcity of gold will be felt in an 
increased degree within the next ten 
years, George E. Collins, Denver mining 
engineer, told the convention in an ad- 
dress on the opening day. The world’s 
supply is being depleted, according to 
Mr. Collins, and he predicted that a 
sweeping economic readjustment would be 
necessary. Although the relative scarcity 
of gold will be felt within the next ten 
years, its full effect will not culminate 
for many years, Mr. Carroll asserted. 

The delegates were guests at an old- 
time mining camp “grub pile” of sow- 
belly and beans, served in rough camp 
style at the Albany Hotel, or “boarding 
house.” The program at the spread in- 
cluded serious and facetious addresses, 
emphasizing present day differences in 
mining life and mining practices from 
those that prevailed years ago. 


Rocky Mt. Institute Holds Meeting 


The 24th annual meeting of The Rocky 
Mountain Coal Mining Institute was held 
in Denver, February 23, 24 and 25. 
Among the speakers who took part in the 
meeting were: F. B. Thomas, chief elec- 
trician, Victor American Fuel Co.; W. D. 
Rockey, New Mexico Department of Edu- 
cation; H. A. Tiemann, of the U. S. Voca- 
tional Training Bureau; W. C. Holman, 
chief engineer, Phelphs Dodge Corp., 
Dawson, N. M.; P. H. Burnell, of the 
Owl Creek Coal Co.; H. J. Harrington, 
compensation manager, Union Pacific 
Coal Co.; L. C. Ilsley, U. S. Bureau of 
Mines; D. H. Harrington, U. S. Bureau of 
Mines; George B. Pride, chairman, Safety 
Committee, and G. R. Delamater, consult- 
ing engineer, Lakewood, Ohio. 


iF AGLACIER BELONGS 
IN & NATIONAL PARK. 


J.0.A. CARPER 


Cartoon From One of the Denver Newspapers Portraying Some of the Delegates at the “Albany Boarding House” 
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135TH ANNUAL MEETING AMERICAN INSTITUTE OF M. & M. E. 


New York Meeting Outstanding Success, With Record Attendance—Excellent Program Arranged 
—Everette Lee De Golyer Elected President—Proposal Made To Increase Yearly Dues 


HE 135th Annual Meeting of the 
American Institute of Mining and 
Metallurgical Engineers was an 
unqualified success. Attendance was the 
largest of any annual meeting yet held, 
with approximately twelve hundred reg- 
istrations. The program was an unusu- 
ally interesting one, with papers upon 
every phase of the mining industry. 

Everette Lee De Golyer, president of 
the Amerada Corporation, and its sub- 
sidiary, the Amerada Petroleum Cor- 
poration, was elected president. Mr. De 
Golyer is also president of the Geophysi- 
cal Research Corporation and vice-presi- 
dent and manager of the Rycade Oil Cor- 
poration. He is a fellow of the Geologi- 
cal Society of America and a member 
of the American Association of Petro- 
leum Geologists, and of the British In- 
stitution of Petroleum Technologists. He 
has contributed various papers concern- 
ing the Mexican oil fields, and the salt 
domes of the coastal region of the United 
States. 

George Otis Smith, director of the 
United States Geological Survey, and F. 
Julius Fohs, consulting oil geologist, 
New York City, were elected director 
and_yice-president. Other directors 
~ elected were as follows: Frank H. 
Crockard, J. O. Elton, Daniel C. Jackling, 
David Levinger and Richard Peters, Jr. 

Samuel A. Taylor, the retiring presi- 
dent of the Institute, in his address at 
the business meeting, pointed out that 
the Institute must have more money to 
cover the field open to it, and suggested 
that the dues be increased from $15 to 
$20 a year. This matter was again 
brought up when the report of the treas- 
urer was made, and when a special com- 
mittee appointed at the January meet- 
ing made its report. Various members 
expressed their opinions both for and 
against such an increase, and apparently 
the matter will be considered and passed 
upon later. Mr. Taylor cited two out- 
standing events during the past year 
first, the establishment 
of a gold 
“Achievement in Mining.” 


and endowment 
medal to be awarded for 
This award 
was established by W. L. Saunders, past 
president of the Institute, and the first 
award was made to Mr. David W. Brun- 
ton, nationally known consulting engi- 
neer, of Denver, Colo. The February 
issue of THE MINING CONGRESS JOURNAL 
carries a full statement of Mr. Brun- 
achievements. Unfortunately for 
all those concerned, Mr. 


ton’s 
Brunton was 
unable to be present at the meeting, be- 
ing confined to Roosevelt Hospital, New 
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York City, where he had just undergone 
a minor operation, 

The second event referred to by Mr. 
Taylor was the gift of a library, com- 
prising ten thousand volumes, which was 
made available to the Institute through 
the courtesy of the Anaconda Copper 
Mining Company, and Mrs. Horace V. 
Winchell, widow of the late Horace V. 
Winchell. The library was the prop- 
erty of Mr. Winchell. 

Of great importance were addresses 
delivered to the convention. “The 
Growth of Crystals,” by Cecil H. Desch, 
professor of metallurgy, Sheffield Uni- 
versity, England, was delivered on Feb- 
ruary 16; Bradley Stoughton, head of 
the department of metallurgy, Lehigh 
University, Bethlehem, Pa., presented an 
address on “Alloy Steel,” and Walter 
Barnum, president of the National Coal 
Association, spoke on “Problems of the 
Coal Industry.” The address of Samuel 
A. Taylor, retiring president, was of 
special interest. Dr. E. L. Collis Talbot, 
professor of preventive medicine, Uni- 
versity of Wales, addressed the Mine 
Ventilation session on “Physiological Ef- 
fects of Mine Dust,” and Robert G. Bos- 
worth, of the Colorado Bar, discussed 
“The Duty of the Subsurface Owner.” 

A joint session of the Institute and 
the Mining and Metallurgical Society 
was held, at which “The Exhaustion of 
Mineral Resources” was discussed. The 
story of copper was told through the 
showing of a new moving picture film, 
as was “Building New York’s Newest 
Subway.” The Kennecot Copper Com- 
pany and the E. I. du Pont Powder 
Company courteously loaned these films. 

The first technical sessions were held 
on Monday, February 14. Problems of 
coal and coke were discussed, special em- 
phasis being given to the effects of 
trends in gas manufacturer on the coal 


industry, evaluation of coal for by- 
product coke making, coal cleaning, 


management in mechanization, and fac- 
tors in ignition of methane and coal dust 
by explosives. Mining methods were 
discussed at a luncheon at the Engineers 
Club, as was industrial relations, at a 
subscription dinner at the Mecca Tem- 
ple Mosque. 

Other sessions of the convention were 
devoted to “Mining Geology,” “Mining 
and Milling,’ “Mine Ventilation” (both 
coal and metal), “Ground Movement and 
Subsidence,” and special sessions de- 
voted to iron and steel problems. 

The Institute of Metals Division held 
three sessions, one devoted to zinc, an- 
other to copper, and a third to aluminum. 


The Petroleum Division arranged an un- 
usually attractive symposium, discussing 
economics, refining, production, corrosion 
and several round-table discussions on 
petroleum engineering problems. This 
division also held a subscription dinner 
at the Engineers Club. 

The Institute smoker was held on 
Monday evening, February 14, and was 
largely attended. It was a delightful 
entertainment, with music furnished by 
the Instrumental Club of Columbia Uni- 
versity. 

The annual reception and dinner was 
held at the Waldorf Astoria, in the grand 
ballroom. The president’s reception 
was held at 7 p.m. The dinner was ex- 
ceptionally well arranged and the pro- 
gram of sufficient length to make it in- 
teresting. 

Special mention should be made con- 
cerning the entertainment under the 
auspices of the Women’s Auxiliary, 
which planned a number of trips and 
special features for the visiting ladies. 
The Junior Committee also did yeoman 
service in making the convention’s en- 
tertainment program a success. 

Special trips and excursions were ar- 
ranged, including trips to the Holland 
vehicular tunnels under the Hudson, a 
visit to a large plant manufacturing 
pumps and other kinds of mining equip- 
ment, to a New Jersey refinery, and 
other interesting places. 


Tri-State Mines Merge 

The merging of four lead and zine 
mines of the Tri-State district, forming 
the Interstate Lead & Zinc Company, 
with announced values totaling $4,000,- 
000, has been reported by W. S. Con- 
nelly, manager of the Kansas City, Mo., 
offices of Tayler, Ewart & Co., of New 
York. R. M. Atwater, Jr., of New York, 
will be president of the new concern. 

The companies merged are the Chero- 
kee Lead & Zinc Co., the Oklahoma 
Woodchuck Mine Co., the Hutcheson 
Management Co., and the Meteor Lead & 
Zinc Co. The properties affected are in 
the southern Kansas and northern Okla- 
homa fields. 
Mining Institute Organized in Mononga- 

hela Field 

The Monongahela Valley Coal Mining 
Institute, with 107 charter members, was 
organized at a meeting held in Morgan- 
town this week, at which 160 mining men 
were present. 

H. L. Meredith, chief engineer of the 
Connellsville By-Product Co., was elected 
president. 
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N. E. Kentucky Assn. Holds Annual 
Meeting 

The Northeast Kentucky Coal Asso- 
ciation in its annual meeting held late 
in January at Ashland, Ky., electing the 
following officers: 

President, H. LaViers, manager North- 
East Coal Co., Paintsville, Ky.; first vice- 
president, Lew Roach, manager, Elkhorn 
Piney Coal Mining Co., Powellton, W. 
Va.; second vice-president, T. T. Rogers, 
manager, Rogers Elkhorn Coal Co., Vir- 
gie, Ky.; treasurer, N. M. White, man- 
ager, Winchester Coal Co., Prestonburg, 
Ky.; secretary, C. J. Neekamp. 

Executive Committee: C. H. Beiden- 
miller, manager, Glogora Coal Co., Hunt- 
ington, W. Va.; John E. Buckingham, 
president, Wells-Elkhorn Coal Co., Ash- 
land, Ky.; J. P. Burton, president, By- 
Products Coal Co., Cleveland, Ohio; F. 
G. Hatton, president, Hatton, Brown & 
Co., Columbus, Ohio; H. Preval, super- 
intendent, Manufacturers Coal & Coke 
Co., Manco, Ky.; James P. Salisbury, 
president, Blue Beaver Elkhorn Fuel 
Co. Prestonsburg, Ky.; R. R. Smith, 
president, Elkhorn & Shelby Creek Coal 
Co., Huntington, W. Va. 


Monongahela Operators Hold Annual 
Meeting 

Reelection of all officers and directors 
and a discussion of plans for a national 
advertising campaign for Monongahela 
coal, marked the annual meeting of the 
Monongahela Coal Operators’ Assn., 
which was held in Morgantown, Febru- 
ary 9. The association went on record in 
favor of a statistical program compris- 
ing past sales, sales realization reports 
and cost accounting. 

John C. Brydon, of Baltimore, dis- 
cussed the savings from group purchase 
of compensation and property insurance. 

The report of Executive Secretary Pape 
contained reference to the services which 
the National Coal Assn. is rendering to 
the bituminous industry and also to the 
merit of the work which is being done by 
the West Virginia Coal Assn. 


Power Problems Discussed 

Engineers from the staffs of the West 
Virginia Engineering Co., at Charleston, 
Williamson, Bluefield and Mullens, W. 
Va., and the coal fields of Kentucky and 
Virginia, served by the Norton Virginia 
offices, read technical papers on the 
power problems of the coal mining in- 
dustry, at a recent meeting of consult- 
ing engineers. The discussions were at- 
tended by the following: H. P. Musser, 
J. P. Lively and T. K. Barnes, of Charles- 
ton; 0. G. Crow, T. L. Elean, of Mul- 
lens; W. B. John, of Welch; W. W. Gil- 
liam, Carl Duty, John Freese, A. A. Win- 
ter, F. D. Jackson and Miss Margaret 
Mays, of Williamson; C. H. Elson, of 


Brucefield, and Major G. C. Thornton, of 
Norton, Va. 
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WINDING GULF DISTRICT PROSPERS 


functioned at full speed 

during the year 1926,” as- 
serts C. H. Mead, secretary of the 
Winding Gulf Association. 

“The production of eleven million 
tons of coal in this district for 1926 
places the district ahead of 1925 by 
approximately two million tons, and 
1926 thus passes into history as the 
greatest coal production year the 
field has ever had. The demand for 
coal from this district for the year 
1926 has been good with the excep- 
tion of short intervals, and the 
prices have been such as to enable 
the majority of the mines to show 
a fairly profitable year. 

“The market for smokeless coal 


Winding Gulf District 


has expanded until it is interna- 
tional. It is in demand in practically 
every coal consuming state in the 
union, in Canada and in several for- 
eign countries. 

“The labor conditions in the Wind- 
ing Gulf district are exceptional and 
it is one of the few fields of the 
country that enjoys equal freedom 
from disturbing influences and labor 
disputes. The district commenced 
mining coal in 1907 and it has never 
had any serious labor difficulties. 
When the great strikes of 1919 and 
1922 were called by the United 
States Mine Workers of America 
our miners continued steadily at 
work and produced a large tonnage 
of coal.” 


Idaho Ass’n Holds Annual Meeting 

With the general motif: “It’s Time to 
Quit Kicking Our Mines Around!” the 
Idaho Mining Association held its twelfth 
annual convention in Boise, February 11 
and 12, 1927, for a discussion of the im- 
portant economic and legislative prob- 
lems of the industry of that state. 
“Blue Sky” legislation and the need of 
a Foster station of the Bureau of Mines 
at Moscow, were topics on the program. 
Prof. Ernest W. Ellis led the discussion 
as to the need for the Foster station. 
Views illustrating the mining industry 
of the state were shown by Walter C. 
Clark, electrical engineer of the Bunker 
Hill & Sullivan. 

In connection with discussion on the 
value of the industry to the state of 
Idaho, the association has distributed a 
folder, containing information as to the 
total of expenditures by non-producing 
development mining companies; produc- 
ing companies not paying dividends; and 
in assessment work on mining claims and 
new locations on mining claims. Com- 
parisons for 1924 and 1925 are given, 
showing that for 1925 such expenditures 
totaled $8,683,550, and in 1924 $6,267,- 
908. In 1924 there were 2,064 men em- 
ployed and in 1925 2,977. The items of 
expenditure recorded were for labor, 
supplies, mine and mill equipment and 
ore transportation. No figures were 
given in detail for assessment work ex- 
penditures, and such expenditures were 
not included in the totals. 

Officers elected for the ensuing year 
were: Fred’k Burbridge, general man- 
ager of the Federal Mining & Smelting 
Co., Wallace, president; J. B. Eldridge, 
Boise, vice-president; Ravenel Macbeth, 
Mackay, secretary-treasurer. Mr. Mac- 


beth enters on his fifteenth year of serv- 
ice as secretary-treasurer of the asso- 
ciation. 


In addition to the officers named, other 
members of the Executive Board were 
named as follows: I. E. Rockwell, Belle- 
vue; Frank E. Johnesse, Boise; C. E. 
Nighman, Conda; Robert N. Bell, Boise; 
S. T. Davis, Boise, and Jerome J. Day, 
Moscow. 


Annual Meeting Hazard Coal Operators 


The Hazard Coal Operators’ Assn. at 
its recent annual meeting held in Lex- 
ington, Ky., elected the following officers: 
Henry Pfening, Jr., of Seco, Ky., presi- 
dent; W. W. Miller, Cincinnati, Ohio, vice- 
president; J. E. Johnson, Lexington, re- 
elected secretary, and Harry E. Bullock, 
Lexington, re-elected treasurer. The 
association announced an annual scholar- 
ship of $1,000 for worthy students in the 
Department of Mines, University of Ken- 
tucky. Presentation of the fund was 
made by Frank D. Rash, president of the 
Kentucky Mine Owners’ Assn., and was 
accepted on behalf of the university by 
F. Paul Anderson, dean of the College of 
Engineering. Professor Norwood, of the 
University, was eulogized in Mr. Rash’s 
address. 


Class I railroads in 1926 had a net 
railway operating income of $1,231,494,- 
000 which was a return of 5.13 percent 
on their property investment, according 
to reports just filed by the carriers with 
the Bureau of Railway Economics. Their 
net railway operating income in 1925 
was $1,138,696,000 or 4.85 percent on 
their property investment. 


A recent announcement by the Colo- 
rado Fuel & Iron Co., says that effec- 
tive February 1, 1927, Mr. C. H. 
Murphey, assistant manager of sales, 
steel division, is appointed assistant to 
the Executive Vice-President. 
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Joseph J. Walsh, Former Secretary of 
Mines, Now Mine 
Joseph J. Walsh, of Wilkes-Barre, Sec- 
retary of Mines during the administra- 
tion of Governor Gifford Pinchot, resigned 


Inspector 


to his chief on the last day of the admin- 
istration, and John S. Fisher 
appointed him as an anthracite mine in- 


Governor 


spector, assigning him to supervise the 
work of the department, pending its re- 
organization and the selection of a secre- 
tary of mines. 

The appointment of the secretary as an 
inspector, a position he held for years 
prior to his promotion by Governor Pin- 
chot, it the result of 
an understanding the 
governor and Governor Fisher. 


is understood was 


between former 

Frank J. Hall, of Harrisburg, Deputy 
secretary of the department, is in reality 
acting secretary of mines, for he has been 
designated by the governor to sign all 
communications requiring the secretary’s 
signature. 

The reorganization of the department, 
along the lines suggested by Governor 
Fisher in his inaugural address, with a 
bureau for anthracite and one for bitu- 
minous coal supervision, can not come 
until the necessary pre- 
pared, presented to the legislature, passed 
and approved. The bill is being prepared 
at the present time. 

Walsh was named to succeed Michael 
J. Brennan, an inspector, who recently 
resigned. 


legislation is 


Phases of the Lignite Problem 


Several methods of approach to the 
problem of the successful utilization of 
lignite are possible, states the Bureau 
of Mines. Any process whereby lignite 
can be profitably converted into more 
valuable and salable products will help 
to develop this latent source of energy. 
Accordingly an investigator might well 
study any of the following phases of the 
lignite problem: 

A cheap means for completely gasi- 
fying lignite, including an improved 
method of making producer gas and a 
suitable method for making water gas. 


A means for producing a solid fuel 
other than by briquetting the carbon- 


ized lignite. 

The possibility of developing a means 
of coking lignite. 

The commercial applicability of the 
carbonizing and briquetting process and 
its relation to by-products and methods 
for plant control. 

A method for producing valuable 
crude liquid products by the distillation 
of lignite, with attention to the influ- 
ence of changes in conditions, such as 
pressure, temperature, and rate of heat- 
ing, on the character, quantity, and qual- 
ity of the resulting products. 
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The possibility of hydrogenating or 
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ttherw'se preparing liquid or soluble 


products direct from lignite. 


Each of these studies offers a promis- 


ing field, but only the carbonizing and 
briquetting 


holds 


the experiments 


process positive as- 


that will end 


with a satisfactory solid domestic fuel. 


these problems when solved 


more or less of local interest 


and not generally applicable to the large 
lignite deposits in different parts of the 
United 


States. 


Graham Bright Goes to Mine Safety Ap- 


pliances Co. 


The Mine Safety Appliances Co., of 


Pittsburgh, Pa., announces the appoint- 


of Graham Bright as sales en- 


battery mine lamp division. 


Bright 


Graham 


Mr. Bright is well qualified to take up 
this work for he is thoroughly familiar 
with electrification of industry as applied 
to mining. In addition to being a grad- 
uate electrical engineer, Mr. Bright is 
president of the Fittsburgh section of 
the American Institute of Mining and 
Metallurgical and chairman 
of the General Standards Committee of 
the National body. 

For the past three years Mr. Bright 
has been a member of the firm of How- 
ard N. Eavenson and associates, consult- 
ing engineers, in charge of power appli- 
cation. For eight years previous to that 
time he was in charge of railway indus- 
trial and mining application for the 
Westinghouse Electric and Manufactur- 
ing Co., East Pittsburgh, Pa. Mr. Bright 
will devote all his time to the interests of 
the Mine Safety Appliances Company and 
his advice and experience will be avail- 
able to the entire mining industry. 


Engineers 


Gas Home Heating 
According to report from Alexander 
B. Macbeth, president of the American 
Gas Association, a fund of $500,000 for 
research use along heating lines has been 
raised. This money is to be spent dur- 
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ing the next five years in improving gas- 
burning devices. Within the past five 
years the increase in the use of gas for 


heating has amounted to 64 percent. The 
American Gas Association appropriated 
$5,000 to the American Institute of 
aking for research work in the adapta- 
tion of gas to various bakery 
Macbeth that “homes 


are now turning to gas for their heat- 


needs, 
President advises 
ing requirements at the rate of about 
100,000 a year, this figure included, of 


course, the large number of small jn. 
stallations made on the Pacific coast. 


New England companies are showing a 
very rapid growth in their homes heating 
business. 1,300 Baltimore homes heated 
by gas have replaced 20,000 long tons of 
anthracite.” 


Industrial Machinery Exports Increase 

Except for the years during abnormal 
war demand, the total of United States 
exports of industrial machinery for 1926 
exceeded any year in the history of the 
country, the total being $156,742,000, an 
increase of nearly 5 percent over the 
total exports for 1925. The 1926 total 
represented a gain of nearly 40 percent 
over the shipments for 1922, since which 
year the volume has grown steadily. Of 
the year’s total the exports for Decem- 
ber totaled $13,697,400. 

Of the entire total of industrial ma- 
chinery exported, $14,857,000 was mining 
machinery, or 41 percent more than in 
1925, and two and a quarter times the 
volume in 1922. Shipments of coal cut- 


ters totaled $634,550, or more than 
treble the 1925 value. Exports of ore 
crushing and_= sorting machinery 


amounted to $4,048,27 
nearly double the exports of this class 
of equipment in 1925 and three and a 


0, and represented 


quarter times the shipments during 
1922. In concentrating and _ smelting 


machinery exports totaled $1,163,960 or 
more than double the 1925 value. 

Large as was the gain in shipments 
of mining and quarrying machinery dur- 
ing the year, an even greater increase 
was made in oil-well equipment exports, 
which totaled $15,303,060 in 1926, This 
represented a gain of more than 50 per- 
cent over 1925 and was _ considerably 
more than three and one-half times the 
exports of this machinery in 
1922. 


class of 


British Lead Mines Re-open 


It is reported to the Commerce Depart 
ment that lead mines at Greenhow, neat 
Harrogate in Yorkshire, England, have 
been reopened after having been closed 
for some 60 years. A chance discovery of 
what are reported to be rich veins of lead 
ore made when a water main was being 
driven through the district was respons! 
ble for the reopening of at least one of 
the mines. 
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Handling of Electric Detonators 
Electric detonators and squibs should 
be handled very carefully as rough han- 
dling may break the bridgewire connec- 
tions. Bringing electric detonators into 
contact with any source of current may 
cause enough current to flow in the bridge 
wires to heat them to firing temper- 
ature. Serious accidents may result from 

the explosion of the detonator alone. 
The best practice, and one which is re- 
quired by law in several States, is to 
keep electric detonators in nonconductive 
boxes or bags until the shot firer is about 
to use them, and then to remove only the 
supply needed. Electric 
detonators should be so removed from 
their boxes that the ends of the leg wires 
do not come in contact with any source 


immediately 


of current; even telephone, signal, and 
portable electric lamp circuits carry 
enough current to fire them. One pre- 
caution advocated by the Bureau of Mines 
is to twist the bared ends of electric 
detonator leg wires together at the out- 
side of the mine and keep them so until 
just before firing, then untwist them and 
connect them to the firing lines. - 

Electric squibs and detonators should 
be stored in a cool, dry place. If they 
are left for a long time in a warm place 
the waterproofing material in the insula- 
tion of the leg wires dries out and the 
insulation may break when the legs are 
bent and misfires may result in wet holes. 
The explosive charge of the detonators 
is readily affected by moisture, hence 
prolonged storage in a damp or wet place 
may cause deterioration. (Bureau of 
Mines.) 
Factors Influencing Products of Detona- 

tion of Explosives 

The factors that affect the products of 
detonation of explosives, particularly the 
quantity of poisonous gases and combust- 
ible gases produced under mining condi- 
tions are being studied by the Bureau of 
Mines, in an apparatus giving products 
of combustion comparable to those ob- 
tained under actual mining conditions. 
During the past fiscal year a number of 
permissible explosives were studied with 
special reference to the effect of con- 
finement on the poisonous and combust- 
ible gases and the effect of coal dust on 
the gases produced under coal mining 
conditions. During the present year it is 
planned to use different sized chambers 
on the apparatus, and to study effect of 
the combustible gases with the view to 
correlating the results with the gallery 
and flame tests. 


Hydrocyanic Acid Gas 
Hydrocyanic acid gas may be purchased 
compressed in liquid form in cylinders 
or it may be generated on the spot from 
sulphuric acid and sodium cyanide. It 
18 an exceedingly toxic gas which kills 
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OLD DOMINION SAFETY RECORD 


FFICIALS of the Old Domin- 


ion Co., at Globe Ariz., are 


impressing upon their em- 
ployes the facts on which the com- 
pany’s remarkable safety record for 
the year 1926 are based, as shown by 
a graph issued by the Safety Com- 
mittee, and presented in blue print 
for inspection by all I 


crews. Based on 


the number of shifts worked, there 


were a little over one accident in 
1926 for every three accidents in the 
average for the four years before, 
that is 1922, 1923, 1924 and 1925. 
There was only fatal accident 
in 1926, as compared with an aver- 
age of 2.75 in the four previous 
years. 

The seriotis accidents recorded in 
1926 totalled 31, as compared with 
80.5 average a year during the four 
other years, and there were 72 slight 
accidents in 1926, as compared with 
150.75 a year in the period 1922 to 


1925. Total of all accidents in 1926 
was only 104, as compared with 
average for the four other years of 
234. More shifts were worked in 
1926 than the average for the other 
years, as in 1926 the number of 
shifts worked was 324,633, as com- 
pared with 273,451 in the earlier 
years. 

The percentage of reduction in 
fatal accidents, taken on a basis of 
1,000 shifts was 70.0 percent, and 
for serious accidents, the reduction 
was 67.8 percent, and for slight ac- 
cidents, it was 59:7. The blue-print 
poster prepared by the Safety Com- 
mittee urges workers to assist in 
making even a better record for 
1927. The operating officials at the 
Old Dominion to whom credit is 
largely due for the fine safety show- 
ing are W. G. McBride, general man- 
ager; I. H. Barkdall, mine superin- 
tendent, and D. L. Forrester, mill 
superintendent. 


by paralyzing the central nervous sys- 
tems, and therefore acts very quickly. A 
concentration of 0.01 percent is danger- 
ous for 30 minutes exposure and 0.02 per- 
cent to 0.10 percent is fatal after a few 
minutes exposure. All-service gas masks, 
developed by the Bureau of Mines, will 
protect against this gas. 


Unexploded Charges in Drill Holes 

Some gelatin dynamites become insen- 
sitive with age, and in consequence oe- 
casionally a part of a charge fails to ex- 
plode and remains in the bottom of a 
drill hole, states the Bureau of Mines, in 
Technical Paper 400, recently issued. 
When this happens the unexploded part 
of the charge is detected only by a close 
inspection of the face, for its presence 
is not indicated by a count of the ex- 
ploding charges of the round or by the 
fuse sticking from the hole. In hard 
ground where the rounds do not always 
break bottom, a stick or two of explo- 
sive left in the bottom of a hole may be 
overlooked; although drilling or picking 
into such explosive does not always cause 
it to detonate, a number of serious ac- 
cidents have occurred from this cause. 
An explosive insensitive to detonation by 
ordinary detonators is always a source 
of danger when used underground. 

Explosive left in a hole because the 
outer part of the charge was cut off by 
preceding shots is more dangerous than 
explosive left because it was too insen- 
sitive to detonate with the rest of the 
charge. There is a likelihood that a 


detonator may be in the charge that was 
cut off. 

In shafts it is more difficult to take 
vare of misfires; the broken rock from 
other charges falls into the holes and 
must be removed before reblasting—al- 
ways a dangerous proceeding. Generally 
the rock is removed from the holes by 
blowing out the fine material with com— 
pressed air or with water under pressyre: 
introduced through a pipe. This pro-- 
cedure seems less hazardous than leaving: 
the unexploded charge in the hole and 
drilling around it. It would seem to be 
good practice to use clay stemming in 
the form of cartridges in all “down” 
holes, because after a misfire the clay 
could be removed more safely than broken 
rock. 

The general practice is to blast all 
missed holes or unexploded portions of 
charges whenever found, before any drill- 
ing or picking down is done at the face. 
In the past, accidents have occurred by 
removing unexploded charges from drill 
holes, but this practice is largely aban- 
doned, and the safety rules of most mines 
prohibit it. 

Mine Rescue Instruction for Old Ben 
Employes 

Safety first and mine rescue instruc- 
tion will be given 5,000 employes of the 
Old Ben Coal Corp., at the Benton, IIL, 
mine rescue station, according to J. E. 
Jones, safety engineer for the coal com- 
pany. They will be drilled in the proper 
way to act after an explosion and what 
steps to take to prolong life or effect an 
escape, and various first aid methods. 


243 \ 

yr 

e 

ad | 

of 

a- 

a 

es 

at- 

yut 

of 

in- 

Ast, 

ya 

ing 

ted 

of 


244 THE MINING CONGRESS JOURNAL 


Coal-Mine Accidents Caused 2,510 Deaths 
In 1926 


Accidents at coal mines in the United 
States during the year 1926, resulted in 
the loss of 2,510 lives, according to statis- 
tics compiled by the Bureau of Mines. 
The output of coal during the year is 
estimated at 663,290,000 tons; hence the 
fatality rate per million tons produced 
was 3.78 as compared with 3.84 for 1925. 
Final returns from producing companies 
showing the number of employes and 
amount of coal produced in 1926 will not 
become available for several months. 

Coal-mine accidents in the month of 
December were responsible for the loss 
of 248 lives, according to information 
received by the Bureau of Mines from the 
various State mine inspectors. Of this 
number 46 were lost in anthracite mines 
in Pennsylvania and 202 were in bitumi- 
nous mines in various States. As the 
output of bituminous coal during the 
month was 57,671,000 tons, the fatality 
rate per million tons for bituminous 
mines was 3.50, while the anthracite rate 
was 6.11, based on a production of 7,528,- 
000 tons. The combined rate for both 
classes of mines was 3.80. 

The reports for December recorded only 
one major disaster—that is a disaster 
causing the death of five or more men. 
This was an explosion on December 9, at 
Francisco, Ind., causing the death of 37 
men. There were 16 of these “major” 
disasters during the year and they caused 
348 deaths, as compared with 14 disas- 
ters in 1925, in which 270 lives were lost. 
The per-million-ton death rate, based ex- 
clusively on these major accidents, was 
0.52 in 1926 and 0.46 in 1925. 

An examination of the principal causes 
of accidents in 1926, shows a very slight 
reduction in the death rates per million 
tons from falls of roof and coal and for 
explosives, and a slight increase in the 
rates for haulage accidents and for gas 
and dust explosions. The rate for elec- 
tricity remained unchanged. 


Methane Gas Detector Demonstrated 


Prof. E. K. Judd and H. C. Stelling, of 
the Union Carbide & Carbon Corp., as- 
sisted by J. K. Mabbs, of the Linde Air 
Products Corp., gave to a large group 
of Utah coal mine operators in Salt Lake 
City early in February, a demonstration 
of Professor Judd’s new device for the 
detection of methane gas in mines. The 
gas detector was produced by Professor 
Judd after two years of research, and 
the Utah operators who saw its trial 
believe it to be a marvellous advance 
in safety equipment. 

A platinum filament, a dry cell bat- 
tery together with a recording dial tuned 
to register the presence of less than 1 
percent of methane gas make up the de- 
vice. The filament is encased in a quad- 
ruple layer of wire gauze, and is kept 


PROGRESS OF ELECTRIC SHOT- 
FIRING 


A large percentage of the blasting 
in quarries, shafts and tunnels, and 
from 15 to 25 percent of the blasts 
in mining operations, are set off 
electrically. Electric shot firing is 
only one method of igniting ex- 
plosives, but it is rapidly spreading, 
and, because of certain inherent 
safety features, should be encour- 
aged. 

Electrical problems of many kinds 
must be solved in dealing with the 
various phases of electric shot-firing. 
Success in using an electric detonator 
is closely linked with the resistance 
of its bridge, the resistance of its 
leg wires, and the insulation of its 
current-carrying parts. The proper 
layout of a circuit where a number 
of shots are to be fired simultane- 
ously depends not only on the types 
of detonators that are used and 
their arrangement and interconnec- 
tions, but also on the size and in- 
sulation of the wire leading back to 
the source of power, and even on 
the source of power itself. Various 
types of electric shot-firing machines 
have been developed, and these of- 
fer still another field for study. 

In investigations of electric de- 
tonators and electric blasting equip- 
ment, the oscillograph is valuable 
because it can record electrical ac- 
tivity over very short intervals of 
time. By its use more complete in- 
formation about electrical perform- 
ance can be obtained than by any 
other means. 

The Bureau of Mines advocates 
electric shot-firing because, when 
properly used, it is the safest and 
most efficient practice. Electric 
firing permits absolute control of 
the time when any shot shall fire, 
and the order in which several shots 
shall fire. 

The results of an investigation of 
electric-shot firing in mines, quar- 
ries and tunnels are contained in 
Bulletin 240, by L. C. Ilsley and 
A. B. Hooker, copies of which may 
be obtained from the Bureau of 
Mines, Department of Commerce. 

Washington, D. C. 


glowing by battery heat. The presence 
of methane gas increases the temperature 
of the filament, the variations in temper- 
ature being registered on the dial, in 
view of the operator. A sufficient vari- 
ation shown on the dial will serve as 
warning for the emptying of a mine un- 
der tests. Professor Judd announced to 
the Utah operators that he has well under 
way to perfection a device for “dissipat- 
ing” methane gas. 


March, 1927 


Relative Safety of Cushioned Blasting 


The relative safety of cushioned blast. 
ing as compared with shots in which no 
air space exists between explosives and 
stemming is being studied by the Bureay 
of Mines at its Pittsburgh experiment 
station. During the past fiscal year 
series of tests have been partly carried 
out to determine the charge limit of a 
permissible explosive in 8 percent 
natural gas-air mixtures under the dif- 
ferent methods of loading in the bore- 
hole, and using different kinds of stem. 
ming. During the present fiscal year it 
is planned to complete the above series 
and include natural gas-air mixtures of 
less than 8 percent natural gas. 


Explosibility of Natural Gas-Air Mix. 
tures 

At its Pittsburgh experiment station, 
the Bureau of Mines is studying the 
determination of the approximate lower 
percentage of natural gas in mixture of 
natural gas and air which would be ig- 
nited and explode when explosives were 
fired from a cannon into the mixture. 
Four series of tests were run during the 
past fiscal year, using an electric igniter, 
3-F black blasting powder stemmed, and 
40 percent straight nitroglycerin dyna- 
mite unstemmed to ignite the mixture. 
The fourth series studied the effect of 
turbulence on the lower limit of explosi- 
bility. During the present fiscal year it 
is planned to supplement the work al- 
ready done so that the lower limits can 
be more accurately defined. 


West Virginia Safety Meeting 

Coal companies operating in West Vir- 
ginia paid $1,047,000 to the state last 
year in compensation for miners killed 
in their mines, it was stated by Robert 
M. Lambie, chief of the state Department 
of Mines, before a meeting of 200 mine 
officials at Clarksburg recently. Under 
the new rate now in force, Mr. Lambie 
stated the companies would have paid 
$1,455,000. There were nearly 100 more 
fatalities last year than in 1925. He 
spoke at length on fires and explosions 
from a technical standpoint. 

Other speakers on safety methods in- 
cluded Dan Harrington, chief of the 
safety service of the Bureau of Mines; 
W. H. Forbes, of Huntington, assistant 
engineer with the bureau, and Lee J. 
Sandridge, of Philippi, president of the 
Meriden Smokeless Coal Co. 


The James Douglas Memorial Safety 
trophy, awarded annually to the branch 
of the Phelps Dodge Corp., with the 
smallest number of lost time accidents, 
has been presented to the Moctezuma 
Copper Co., Nacozari, Sonora, Mex. 

For the year 1926, the number of a 
cidents was less than one-half of the 
number during 1925. 
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Lead Poisoning in Mining of Lead 
A survey of lead poisoning conditions 
in the lead mining industry of Utah has 
been conducted by the Bureau of Mines. 
The survey, which was made at the re- 
quest of mine operators and miners, cov- 
ered a period of two years, and indi; 
cated lead poisoning rates of 0.83 and 
0.50 per 1,000, for the respective years, 
for the entire population of the state. 
Virtually all lead poisoning at mines 
is contracted through inhaled lead ore 
dust, according to Dr, Arthur L. Mur- 
ray, surgeon, in a report just made pub- 
lic by the bureau. The carbonate ores 
are the most frequent cause of lead poi- 
soning among miners. The sulphide ores 
may cause lead poisoning when mined 
dry in poorly ventilated places. Lead 
poisoning in mining can be reduced to a 
minimum by efficient ventilation, wet 
drilling, and the sprinkling of muck piles 
before loading. 

The conditions under which lead ore 
is mined and the nature of the ore have 
a direct bearing on the incident of lead 
poisoning among miners. ‘ 

The stage of development of mines 
working large deposits of lead ore often 
influences the prevalence of lead poison- 
ing in such mines. Generally speaking, 
in Utah mines the more soluble salts of 
lead occur close to the surface and with 
few exceptions the upper levels of the 
mines are dry and dusty; therefore, in 
the earlier stages of the development of 
the mine, when the work is confined to a 
few hundred feet below the surface, the 
lead hazard is greatest. 

The situation of mine openings and 
the efficiency of the mine ventilation play 
important parts in exposure to lead poi- 
soning. Where the working faces are 
distant from good air courses, or where 
for any reason the movement of air at 
the working face is sluggish, the lead 
dust thrown into the air through drill- 
ing, blasting, and mucking, remains sus- 
pended in the atmosphere and is breathed 
by the miners for considerably longer 
periods of time than it would be if the 
ventilation at the faces was good, which 
at the outset would cause greater dilu- 
tion of the dust in the air and tend to 
remove dust-laden air from the working 
face with greater rapidity. 

Heat and humidity may also cause 
predisposition to lead poisoning. In 
those sections of mines where the tem- 
perature is high and the humidity great, 
men wear little clothing and even strip 
to the waist, thus exposing a large part 
of the body to lead-laden dust. Men 
Working under these conditions usually 
perspire profusely, and thus are more 
likely to absorb soluble salts of lead 
through the skin. Then, too, unless they 
bathe after each shift the lead dust ac- 
cumulated on their bodies becomes dry 
and they are liable to inhale lead dust 


while changing clothes and in sleeping 
quarters. 

The method of drilling and handling 
muck may be a decided predisposing 
factor in causing lead poisoning. Dry 
drilling and the loading of dry muck 
creates much more dust than wet drilling 
and the shoveling of muck from well- 
sprinkled piles. The bureau considers 
that the use of wet drills exclusively, the 
thorough wetting of muck piles before 
they are loaded out, and adequate ventila- 
tion, will reduce to a minimum the 
hazard of lead poisoning in mines. 

The results of this survey of lead poi- 
soning in the mining of lead in Utah 
are given in Technical Paper 389, copies 
of which may be obtained from the Bu- 
reau of Mines, Department of Commerce, 
Washington, D. C. 


State Insurance Commissioners Would 
Better Coal-Mine Compensation 
Insurance 

A committee of state insurance com- 
missioners, headed by Joseph Button, of 
Virginia, appeared before the meeting of 
the National Council on Compensation 
Insurance, in New York City early in 
February and asked that steps be taken 
for bettering facilities for insuring coal 
mines against liability for the payment 
of compensation benefits. A resolution 
adopted by the National Convention of 
Insurance Commissioners at Los Angeles 
in November, 1926, was presented to the 
meeting. The resolution declared that 
insurance organizations which formerly 
carried more than half of the business 
of insuring coal-mine owners against in- 
jury to their workers have withdrawn 
from the field. “It is necessary to as- 
certain whether this type of business 
may be made attractive to private insur- 
ance without detriment to the public in- 
terest or whether the states must assume 
the burden of insuring this type of risk,” 
the resolution said. 

The National Council on Compensation 
Insurance appointed a committee to con- 
fer with the insurance commissioners in 
regard to rates for coal-mine risks. 

The National Convention of Insurance 
Commissioners will meet again in May, 
at Richmond, Va. 


Remarkable Safety Record 

The West Virginia Division of the 
United States Coal and Coke Co., is 
credited with the most remarkable safety 
record in the history of coal mining, ac- 
cording to news from Welch, W. Va., cov- 
ering announcemnt just made by W. C. 
Stratton, chief engineer. Only three men 
lost their lives in 1926 in the production 
of 4,657,352 tons of coal, of only one 
fatality for each 1,500,000 tons of pro- 
duction. 
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SAND FLOTATION INSTALLA- 

TIONS 
(Continued from page 201) 
able to guarantee the percentage of ash 
in our product we obtained for it a much 
higher price than did our competitors, 
who used other methods of cleaning their 
product. 

At the same time the salable material 
sent to waste was negligible; that is, less 
than 1 percent of the total could be 
classed as bone and there was practically 
nothing that could be classed as coal. 

We have at times handled through this 
plant fresh-mined coal alone and fresh- 
mined coal mixed with various propor- 
tions of bank material and have secured 
correspondingly satisfactory results. 


SAND FLOTATION PROCESS 
FOR CLEANING ANTHRACITE 
AND BITUMINOUS COAL 
(Continued from page 214) 
August 31, 1926, is given below, all data 

being on a net ton basis: 


Total tons prepared and shipped...... 423,733.00 
183.00 
Average days worked per month..... 22.85 
Average tons shipped per day......... 2,315.48 
Maximum production in one working 

day of 7 hours, 21 minutes.......... 4,441.00 
Total tipple and loading crew........ 23 
Allocated preparation crew............ 6 
Sand consumption, pounds per net ton 

Pewer consumption, K. W. hrs. per net 

Preparation man-hours, per net ton of 

0.021 
Preparation maintenance cost, per net 

ton of coal shipped.......... cents. . 1.5 
Total capital charges, per net ton of 


The above figures cover the entire op- 
eration of unloading, cleaning and screen- 
ing, except in those items noted under 
preparation, which latter cover cleaning 
and screening alone. 


Sources of Dust in Coal Mines 


The most prolific source of coal dust 
in coal mines is dry undercutting of the 
coal, the Bureau of Mines has ascer- 
tained in the course of an investigation 
covering 15 representative coal mines in 
six coal-mining states. It was found 
that dust in the surrounding air result- 
ing from dry undercutting operations 
averaged 9,810,000,000 particles per cu- 
bic meter of air. Where water was ap- 
plied to the cutter-bar, dust in the air 
caused by undercutting the coal aver- 
aged but one-seventh of the amount 
caused by dry undercutting. The in- 
formation brings out clearly the impor- 
tance of using water in undercutting 
operations as a means of reducing the 
coal-dust hazard, a big factor in mine 
explosions, 

Details are given in Serial 2793, 
“Sources of Dust in Coal Mines,” by 
J. J. Forbes and Alden H. Emery, which 
may be obtained from the Bureau of 
Mines, Department of Commerce, Wash- 
ington, D. C. 
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Colorado Fuel & Iron Co. Now Operat- 
ing With New Electric Drive 

The largest steel plant in the West, 
that of the Colorado Fuel & Iron Co., 
at Pueblo, Colo., has now started opera- 
tion with its new electrical equipment. 
This company recently made a complete 
(with the exception of its blooming 
mills) change-over from steam to elec- 
tric drive, using electricity generated on 
the the industrial 
power plant in the Rocky Mountain re- 
gion. 

The company was _ incorporated in 
1892 and, until a few ago, all 
power used in the plant was derived from 
steam engines. Electrification was first 
considered during the period following 
the war, and the initial program included 
a power plant, the electrification of the 
rod and 10-inch mill, the 14-inch mill and 
the rai) mill. 

All the main electrical equipment, in- 
cluding the turbine generators in the 
power house, was furnished by the Gen- 


premises in largest 


years 


eral Electric Co. Among the items are 
three 10,000-kilowatt turbine generators 
to furnish power for the various mills, 
and two 1,000-kilowatt motor generators 


to furnish direct current to the power 
house and the adjacent mills. 
An outstanding feature of the fuel 


supply is blast furnace gas cleaned by 
electric precipitators. Powdered coal is 
fuel. The 
steam requirements resulting from elec- 
trification, together with the more effi- 
vient use of blast furnace gas, has re- 
sulted in shutting down approximately 
85 percent of a boiler plant containing 
30 500-H.P. hand-fired boilers. 


used as a standby reduced 


The switch house contains. three 
busses, one main 6,600-volt bus for sup- 
plying large blocks of power to the 


various mills, an auxiliary 6,600-volt bus 
for supplying smaller blocks of power 
to outlying operations, and a 
2,300-volt auxiliary bus for the power 
house auxiliaries. 


various 


All power leaves the 
power house at 6,600 volts, as generated 
and as used by all the large a. c. motors. 

The rod and 10-inch mills, the first in 
operation, are located in the same build- 
ing and use the same billet heating fur- 
naces and continuous mill. This mill 
was originally driven by four reciprocat- 
ing engines, now replaced by two 3,000- 
H.P., slip-ring, induction motors; two 
1,000-H.P. motors of the same type; two 
1,500-H.P., d. c., adjustable speed motors, 
and a 300-H.P. motor of the same type. 
One of the 1,500-H.P. motors, located in 
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a separate motor room, is supplied by a 
1,600-kilowatt syncronous converter also 
located in the room. The other 
1,500-H.P. 300-H.P, motor, 
located in the engine room, 
supplied by another synchronous con- 
verter of 1,600 kilowatts capacity. All 
the a.c. motors drive the stands through 
reduction gears, whereas the d.c. motors 
are direct connected. 

The 14-inch merchant. mill was orig- 
inally driven by a single engine con- 
to the with 
rope drives connecting the intermediate 
and finishing stands. This was replaced 
1,500-H.P., d.c., adjustable speed 
motor connected directly to the inter- 
mediate stands with a rope drive to the 
continuous stands, similar 750- 
H.P. motor directly connected to the fin- 
ishing A 1,600-kilowatt syn- 
chronous converter, a duplicate of the 
two in the 
plies power to these two motors. 

The rail mill was formerly driven by 
an engine on the roughing stand and a 
engine on the intermediate 
finishing These two engines 
were replaced by a 2,000-H. P., a. c., slip- 
ring, induction motor on the roughing 
stand and a similar 3,000-H. P. motor on 
the intermediate The finishing 
stand was separated from the interme- 
diate, and a 1,200-H. P., a. ¢., slip-ring 
motor now drives this stand. All these 
motors drive the mills through reduc- 
tion gears, and in the case of the rough- 
ing and intermediate stands, the origi- 
nal engine flywheels were mounted on 
new bearings and connected to the mil! 
side of the reduction gears. Permanent 
resistance is inserted in the secondary 
of these motors to take advantage of the 
fiywheel effect. 
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rod and 10-inch mills, sup- 


second and 


stands. 


stands. 


economies are expected in 
labor and maintenance by the 
electrification. The old engines which 
exhausted to atmosphere were uneco- 
nomical and their salvation required a 
larger number of men than is required 
for the motors. 


How to Seize Wire Rope 

The end of an ordinary wire rope 
should have at least three seizings to 
prevent unlaying, which, if it occurs, 
would render the rope useless, says the 
American Cable Co., in a recent news re- 
lease. They further state that the 
seizings may be replaced by fittings if 
they are designed to prevent 
of the rope. 


unlaying 


The following instructions are given: 

1. Wind the seizing wire on the rope 
by hand, keeping the coil together and 
considerable tension on the wire, wind- 
ing over from left to right. 

2. Twist the ends of the wire together 
counter-clockwise by hand so that the 
twisted portion of the wires is near the 
middle of the seizing. 

3. Using Carew cutters, tighten the 
twist just enough to take up the slack, 
Do not try to tighten the seizing by 
twisting. 

4. Tighten the seizing by prying the 
twist away from the axis of the rope 
with the cutters. 

5. Tighten the twist again as in 3. 
Repeat 4 and 5 as often as is necessary 
to make the seizing tight and rigid. Cut 
off the ends of the wires, and pound the 
twist flat against the rope. 

Any annealed low carbon steel wire 
may be used for seizings, the size rang- 
ing from No. 10 to No. 18, depending 
upon the diameter of the rope. This 
method is taken from the United States 
Government Master Specifications No. 
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Large Precipitator for Trenton Channel 

The first and only large installation of 
equipment for the electric precipitation 
of ash in a powdered fuel boiler plant 
is being installed at the Trenton Chan- 
nel power plant of the Detroit Edison 
Co. The installation, having what will 
probably be the highest power rating 
of any single electric precipitation of 
plant ever built, is being made under 
the supervision of the Research Corpora- 
tion of New York City, and involves the 
use of the Cottrell process. 

The smoke given off from the Trenton 
Channel powdered fuel boiler plant car- 
ries with it a large amount of fine ash 
which, if it were not removed in some 
way, would result in the distribution 
from the stacks of many tons of ash over 
the surrounding countryside. By means 
of the new precipitator this will be prac- 
tically eliminated, 

Nine precipitator units will comprise 
the final installation, each being served 
by two 25 kv-a. electrical sets. Two pre- 
cipitator units are already in use and the 
remainder will be installed early this 
year. 

The high voltage power will be sup- 
plied from 18 specially designed, 25-kv-@. 
transformers, of which 14 units are now 
under construction at the Pittsfield plant 
of the General Electric Co. These units 
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will step up the 220-volt, single-phase, 
60-cycle power supply to 75,000 volts. 
The high voltage will then be passed 
through mechanical rectifiers built by 
the Research Corporation and each driven 
by a single-horsepower, ball-bearing, 
synchronous motor of special design and 
furnished by the General Electric Co. 
The high voltage direct current from the 
rectifier will be applied directly to the 
treaters. 

The precipitators are of the graded 
resistance type, consisting of parallel 
grounded concrete plates between which 
will be suspended anodes connected to 
the negative side of the direct-current 
circuit. The positive side of the direct- 
current circuit will be connected to the 
concrete plates and a corona discharge 
will flow from the suspended anodes to 
the concrete cathodes. 

The smoke exhausted from the boiler 
plant will between the concrete 
plates and the suspended ash will be ion- 
ized by the corona discharge and de- 
posited on the concrete plates whence it 
will be removed periodically by mechan- 
ical means, dropping into hoppers be- 
low. Periodic removal from the hoppers 
will complete the process, 

By means of a number of taps in the 
low-voltage winding of each transformer, 
it will be possible to select the best op- 
erating voltage at which the precipita- 
tors will operate. These taps will pro- 
vide, besides the 75,000 volts, voltages of 
70,000, 65,000 and 55,000. 


pass 


New G. E. Motors for General Applica- 
tion 

A new type of induction motor which, 
with its control, is even simpler to op- 
erate than the ordinary squirrel cage 
motor and compensator, is announced by 
the General Electric Co. A complete line 
of these motors, bearing the type desig- 
nation FT and ranging in ratings from 
7% to 50 horsepower, has been placed 
on the market. ; 
The new motor marks the culmination 
of several years of investigation, devel- 
opment and research in the endeavor to 
meet the demand for a motor embody- 
ing simplicity, reliability, low cost and 
line switch control involving full voltage 
starting. While large numbers of high 
reactance motors of somewhat similar 
characteristics have been built and ap- 
Plied during the period of development, 
this is the first co-ordination of a com- 
plete line for general purpose applica- 
tion. 

The FT motor is in general suitable 
for application wherever the ordinary 
squirrel cage induction motor with a 
compensator has been used. It is de- 
signed to start on full voltage giving 
slightly higher starting torque but ap- 
proximately the same starting current 
as the ordinary squirrel cage induction 
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motor started with the compensator con- 
nected to the 80 percent tap. 

In appearance the new motors are the 
same as the ordinary squirrel cage in- 
duction motor. Rotors are of the cast 
aluminum type with bars so shaped and 
located in the punchings as to give a 
high reactance effect at starting. Start- 
ing current is within the N. FE. L. A. 
limitations up to and including the 30- 
horsepower size. 

Control apparatus 
simple. An ordinary line switch of 
proper capacity can be used, but, in or- 
der to obtain proper overload and under- 
voltage protection, the motors are rec- 


required is very 


ommended for use with magnetic start- 
ing switches using push button control. 
Where necessary, on the larger sizes, a 
compensator or resistor starter may be 
used as in the case of the ordinary squir- 
rel cage induction motor. 

The advantages are low sim- 
plicity, reliability, low starting current 
permitting the use of a line switch, 
elimination of the possibility of abuse 
by inexperienced operators, and ready 


cost, 


adaptation to automatic control by pres- 
sure governor, float switch, etc. 


Combustion Engineering Opens New 
Offices 
The International Combustion Engi- 


neering Corporation has recently moved 
into its new quarters, International Com- 


bustion Building, located on Madison 
Avenue between 35th and 36th Streets, 
New York City, which is said to be the 


sixth largest office building in the coun- 
try. 

A part of the space in International 
Combustion Building will be used by the 
company in completing the design and 
engineering detail of its first large or- 
ders for apparatus for the distillation of 
coal at low temperatures, 
Dr. Runge and 
known as the 


developed by 
Samuel McEwen and 
McEwen-Runge process. 
There are a number of processes that 
have been developed for this purpose, 
over €0 sf which have been tried out in 
One way or another in Great Britain, 
but it remained for International Com- 
bustion Engineering Corporation to sell 
two great plants in Great Britain com- 
plete equipment for the erection of a 
proven commercial and continuously op- 
erating device for extracting the oil, 
tar and gas and other ingredients from 
coal before the coal is burned. 

A half floor in the building in addi- 
tion to this has been turned over to a 
department under the direction of Dr 
Wm. L. DeBaufre, one of the most em- 
inent scientists in the country for per- 
fecting an entirely new phase of power 
plant development which has been con- 
tinuously sought for many years and 
which combines the use of pulverized 
coal and low temperature distillation. 


Larger Quarters for 


Hyatt-Pittsburgh 
Pittsburgh offices of Hyatt Roller Bear- 


ing Co., recently named headquarters 
for the Central Sales Division, are now 
located at 806 Fulton Building, that city. 
They were formerly at 1352 Union Trust 
Building. 

The new location amply provides for 
the increased engineering 
forces of the Central Division function- 
ing under the direction of B. H. Lytle. 

H. R. London, a new member of the 
Pittsburgh force, is now operating in the 
industrial field of W. L. Liiff. 


sales and 


Trico Now Carries Complete Stock in 
West 

In order to efficiently serve the West 
coast, The Trico Fuse Mfg. Co., Mil- 
waukee, Wis., manufacturers of Trico 
Renewable Fuses, now carries a com- 
plete stock of all Trico products with 
their Seattle, Wash., representatives, 
the Albert S. Knight Co., 2203 First 
Ave., South. 

This is in addition to the complete 
stock carried by their Los Angeles, Calif., 
representatives, the Coast Electric Sup- 
ply Co., 222 South San Pedro St. 


(;eneral Electric Supplementary Compen- 
sation 


Supplementary compensation totaling 
$1,358.669.89 was distributed in February 
to 30,518 factory and office employes who 
have been in the employ of the General 
Electric Company for five years or more. 
The distribution was based on five per- 
cent of the employe’s earnings for the 
six months from July 1 to December 31, 
1926. Payments were made in General 
Electric Employes’ Securities Corpora- 
tion bonds or in cash, as the employes 
desired. The largest amount was paid 
to Schenectady employes, who received 
$452,489.86. 


duPont Heads Technical Expansive Con- 
vention 


Important questions in regard to rail- 
road and road building work, contracting, 
quarrying, coal and metal mining and 
special uses of explosives were among 
the questions discussed at the technical 
explosives convention of the du Pont Co., 
held in Wilmington, Del., January 25, 
26 and 27. The convention was regarded 
as one of the most important ever held 
by the Explosives Department of the 
company. It was attended by represen- 
tatives of the technical force at the home 
office and in the field, by officials of the 
administration, chemical, sales and man- 
ufacturing forces. There were also pres- 
ent men from Nobel Industries, Ltd., of 
England, the Canadian Explosives, Ltd., 
of Montreal, and the Canadian Giant, 
Ltd., of Vancouver, Canada. 
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Papers were read on high speed tun- 
neling methods being used at the Great 
Northern Tunnel at Scenic, Wash., the 
practices employed in Muskeg blasting for 
road construction, limitations of the well 
drill method of blasting, how to handle 
misfires and a review of unusual blast- 
ing conditions and unusual blasts, in- 
cluding some of the most important ex- 
plosives engineering feats performed in 
the United States in recent years. Prac- 
tically every phase of coal mining where 
explosives were used was covered. Pel- 
let powder, a new explosive produced by 
the company, was discussed and its ac- 
tion in the field reported by the techni- 
cal men from all sections where this 
powder is employed. The new powder 
is regarded as a great step forward in 
safety and economy. Other improved 
explosives manufactured by the company 


were also reviewed and their results 
analyzed. 
International Combustion Engineering 
Corporation Acquires the Heine 
Boiler Co. 


International Combustion Engineering 
Corporation has officially announced the 
acquisition of the capital stock of the 
Heine Boiler Co., one of the oldest and 
leading water-tube boiler manufacturers 
in the United States. This acquisition 
gives the International Combustion En- 
gineering Corporation large boiler shop 
facilities at St. Louis, Mo., and Phoenix- 
ville, Pa. 


Hvatt Names New Sales Manager and 
Chief Engineer 


Mr. H. J. Forsythe, president of 
Hyatt Roller Bearing Co., Newark, N. 
J., announces the appointments of Mr. 
H,. O. K. Meister as general sales man- 
ager, and Mr. A. W. Scarratt, as chief 
engineer. 

Mr. Meister joined the Hyatt forces 
more than 14 years ago, locating first 
as an engineer at the house home office 
in Newark. Later he was transferred 
to the Chicago office where, after a few 
years, he took over the supervision of 
Hyatt sales work in the western terri- 
tory. 

Eighteen months ago, Mr. Meister was 
appointed assistant sales manager and 
remained in headquarters at Newark, 
where he will continue to be located as 
general sales manager. 

Mr. Scarratt is well qualified to take 
over the duties of chief engineer on ac- 
count of his past experience in the de- 
sign and construction of automotive, 
tractor, railroad and industrial equip- 
ment. He joined the Hyatt engineering 
staff a few months ago as assistant chief 
engineer. Mr. Scarratt will remain at 
headquarters in Newark. 
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Both Mr. Meister and Mr. Scarratt 
are very active members of the society 
of Automotive Engineers and have held 
important offices in the sections where 
they were previously located. 


New Catalog on Pulverizing 

Raymond Bros. Impact Pulverizer Co., 
has issued a new catalog which is un- 
usual in that it gives in detail various 
pulverizing problems and illustrates the 
different pulverizers as best adapted to 
various kinds of materials. 
cludes the description of a complete air 
separating plant. Copies may be had 
from Combustion Engineering Corpora- 
tion, 200 Madison Ave., New York City. 


It also in- 


Coal Washing Machine for Carnegie 


A counter-current demonstrator ma- 
chine for washing coal has been donated 
to the Carnegie Institute of Technology 
by the Hydrotator Co., of New York., 
Professor James Aston, head of the De- 
partment of Mining and Metallurgical 
Engineering, has announced. The equip- 
ment, which is valued at about $4,000, 
has been installed in the mining labora- 
tories of the department in the Science 
Building. 


SAND FLOTATION AT ST. 
CLAIR COAL CO. 


(Continued from page 206) 


coal shipped per eight hours but it has 
not reached this tonnage except at rare 
intervals chiefly due to the lack of coal 
from the mine. 

The labor required to operate 
breaker is made up as follows: 


the 


1 foreman 2 classifier attendants 

1 dumpman 3 classifier trappers 

1 helper on dump 1 rock inspector 

4 men on picking table 1 coal inspector 

5 shaker attendants 4 car runners 

1 man cleaning up 1 man at sand pumps 

1 oiler 1 at breaker pumps 


An ample supply of water has been 
found necessary at St. Clair and 3,500 
gallons per minute are pumped into the 
breaker with a pressure varying from 10 
to 15 pounds per square inch at the top 
of the cones with all machinery in full 
operation. Too high a pressure does not 
give good results in the cones and less 
than the above pressures make it dif- 
ficult to maintain the proper gravity. 

Ample screening capacity is very im- 
portant in sand flotation as the coal 
must be thoroughly cleansed of sand be- 
fore going to the pockets. This is par- 
ticularly true of the sizes below pea coal. 
These sizes should pass over screens in 
a thin layer and at a rather slow velocity 
in order to maintain a careful separation 
of coal and sand. 
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By paying careful attention to the re- 
moval of silt before the coal enters the 
cones, and in addition having a shaker 
in the circuit over which at least a por- 
tion of the sand in the system can Pass 
continuously, the entire process can be 
handled very smoothly. 

Clean sand is vital to success and 
every effort must be put forth to sepa- 
rate from the sand all fine coal and silt. 

While labor costs for operating the 
plant are low, maintenance charges are 
not as favorable. This is due to the heavy 
wear of the sand solution on draglines, 
pipes, valves, and any machinery subject 
to the erosive action of the sand. Acid 
water also contributes to the rapid cut- 
ting out of pipes, valves, shaker seg- 
ments, etc. By neutralizing the water 
used, savings can, no doubt, be effected, 
and a method to accomplish this 1s nuw 
under consideration at this plant. 

Previous to July, 1925, a wooden jig 
type breaker of conventional design com- 
mon throughout the anthracite region 
was in operation at St. Clair. A com- 
parison of the two outfits is interesting 
and shows some advantages in favor of 
sand flotation. 

Taking two typical months, which are 
very similar as far as working time and 
coal dumped are concerned, we find that 
the prepared coal in the new breaker 
was increased 6 percent, the yield per 
mine car dumped remained practically 
constant, while the percentage of ash 
content in the smaller sizes dropped an 
average of 10 percent. In spite of the 
fact that more refuse was removed from 
all sizes, the total yield per mine car 
changed very little. This can be ac- 
counted for in the difference in breakage 
experienced in the two plants. 

The saving in labor in the new plant 
is very marked over the jig breaker. The 
latter required from 80 to 90 men and 
boys to operate it, while the former needs 
only 27 men. In the jig type breaker 
satisfactory cleaning of the small sizes 
was never obtained, while with sand 
flotation comparatively little trouble is 
experienced in this respect. 

The power required to run the sand 
flotation plant totals 600 h.p. This is 
practically the same as was used by the 
jig breaker. The new plant is driven 
with individual motors, while the old 
breaker used a single large motor. Very 
little, if any, saving in power consumed 
is noted in the new breaker. 

Sand flotation has heen successful at 
St. Clair on coal which is difficult to 
clean, but it requires careful attention 
and close supervision to turn out a prod- 
uct which is clean, well sized, and of unl- 
formly good quality. 
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Made Only 
By 


New York 


~ a 
RED-STRAND 


REG. U.S. PAT. OFF. 


WIRE 


A wire rope used on a mine hoist does not work under the 
same conditions as one used on an incline, consequently if best 
results are to be had the rope must be suited for the work it 
is to do. 


In addition to being of the very highest quality, “HER- 
CULES” (Red Strand} Wire Rope is made in various types 
and in both the Round Strand and Patent Flattened Strand 
constructions. We are therefore in position to furnish the 
right rope for any work. 


Tell us how you use wire rope and we shall be glad to sug- 
gest the construction for best results. 


A. Leschen & Sons Rope Co. 


5909 Kennerly Ave. 
ST. LOUIS 


Chicago Denver San Francisco 


ES 


The Wire Rope With the Service Record 


Established 
1857 
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BUYER’S DIRECTORY 


ACETYLENE, Dissclved 
(Or in Cylinders) 
Prest-O-Lite Co., Inc., 
30 E. 42d St.. N. Y. C. 


ACETYLENE GAS 

Prest-O-Lite Co., 30 East 42d St., 
New York City. 

ACETYLENE GENERAT- 
ING APPARATUS 

Oxweld Acetylene Co., 30 E. 
St.. New York City. 

ACID, SULPHURIC 

Irvington Smelting & Kefining 
Works, Irvington, N. J 


AERIAL TRAMWAYS 


American Steel & Wire Co., 
cago and New York. 


A. Leschen & Sons Rope Co., 
St. Louis, Mo 


AFTERCOOLERS (Air) 
Ingersoll-Rand Co., New York City. 


AIR COMPRESSORS 


42d 


Chi- 


| The Jeffrey Mfg. 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. | 
Sullivan Machinery Co., 122 8. | 


Mich. Ave., Chicago, Ill. 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


AIR HOSE COUPLINGS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

ANNUNCIATOR WIRES & 
CABLES 


John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


| Atlas 


ANNUNCIATOR WIRES & | 


CABLES, INSULATED 
American Steel & Wire Co., Chicago, 
Ill., and New York. 


ARMATURE COILS & 
LEADS 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


AUTOMATIC CAR CAGES 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


Roberts & Schaefer Co., Chicago, Ill. 


AUTOMATIC CAR 
DUMPERS 

Roberts & Schaefer Co., Chicage, III. 

AUTOMATIC (Mine Doors, 
Truck and Electric 
Switches) 


American Mine Door Co., Canton, 
Ohio. 


AUTOMATIC SWITCH 
THROWERS 


American Mine Door Co., 
Ohie. 


AUTOMOBILE CABLES 
John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 
BALLAST UNLOADER 
ROPES 
John A. Roebling’s Sons Co., 
Trenton, New Jersey. 
BATTERIES, DRY (for Bells, 
Buzzers, Signals, Blasting) 
National Carbon Co., Inc., 30 East 
42nd St., New York City. 
BATTERIES (Storage, Gas 
Welding, Cutting, Dis- 
solved Acetylene) 
Prest-O0-Lite Co., 30 East 42d St., 
New York City. 


BELL CORD 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

BELTING (Conveyor, Eleva- 
tor, Transmission) 


Canton, 


The Jeffrey Mfg. 


North 4th St., Columbus, 


Link-Belt Co., 300 W. 
Chicago, 


DELTING, SILENT CHAIN | 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


BINS (Coke and Coal) 
Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


BITS Carbon (Diamonds) for 
Core Drill 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


BITS, Diamond Drilling 
R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


BIT SHARPENERS 

Sullivan Machinery Co., 
Mich. Ave., Chicago, IIL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

BLACK DIAMONDS 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

BLASTING POWDER 

Atlas Powder Co., Wilmington, Del. 

E. I. Du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

BLASTING SUPPLIES 

Powder Co., Wilmington, Del. 

I. du Pont de Nemours & Co., 


Inc., Wilmington, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

BLASTING UNITS (Dry 
Battery) 

National Carbon Co., Inc., 30 East 
i2nd St., New York City. 


BLOWERS, CENTRIFUGAL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 

Robinson Ventilating Co., 
Zelienople, Pa. 


BLOWERS (Tubing) 


Robinson Ventilating Co., 
Zelienople, Pa. 


BLOWERS (Turbine) 


| Robinson Co., 


| 
| 


Zelienople, Pa. 

BLOWPIPES, Brazing, Car- 
bon Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 

Oxweld Acetylene Co., 
St., New York City. 

BLUE CENTER STEEL 
WIRE ROPE 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

BOND TERMINALS 

Amer. Mine Door Co., Canton, Ohio. 

BORTZ 

R. 8S. Patrick, Sellwood Building. 
Duluth, Minn. 

BREAKER MACHINERY 

American Rheolaveur Corporation, 


Wilkes-Barre, Pa. 
Vulcan Iron Works, Wilkes-Barre, 


Pa. 

BREAKERS (Construction 
and Machinery) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


BREAST MACHINES 
Goodman Mfg. Halsted St. and 
48th Place, 


Til. 
BRIQUETTING MACHIN- 
ERY 
| Iron Works, Wilkes-Barre, 
2. 


BRUSHES (Carbon, Graphite 
and Metal Graphite for 
Electric Motors, Generators 
and Converters) 

National Carbon Co., Inc., Cleve- 
Ohio and San Francisco, 
Calif. 


30 E. 42d 


| Hendrick Mfg. Co., 


RUCKETS (Elevator) 

Carbondale, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


| CABLE GREASE 


| Keystone Lubricating Co., Phila- 
delphia, Pa. 
CABLES 
American Steel & Wire Co., Chicago 
and New York. 


| A. Leschen & Sone Rope Co., 


| St. Louis, Mo. 
CABLES (Connectors and 
Guides) 
American Mine Door Co., Canton, 
Ohio. 


Leschen & Sons Rope Co., A., St. 
Louis, Mo. 

CABLES, INSULATED 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

CABLES, SUSPENSION 
BRIDGE 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

CABLEWAYS 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

S. Flory Mfg. Co., Bangor, Pa. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
CAGE DUMPERS, ROTARY 
Roberts & Schaefer Co., Chicago, IIl. 
CAGE (Safety Appliances) 
Connellsville Mfg. & Mine Supply 

Co., Connellsville, Pa. 
CAGE STOPS & LOCKS 
Mining Safety Device Co., Bowers- 
ton, Ohio. 
Roberts & Schaefer Co., Chicago, Ill. 
CAGERS, AUTOMATIC 
Mining Safety Device Co., Bowers- 
ton, Ohio. 


CAGERS, AUTOMATIC & 


MANUAL 
Roberts & Schaefer Co., Chicago, III. 
CAGES 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
= Iron Works, Wilkes-Barre, 


a. 
CAGES (Self-dumping) 
Roberts & Schaefer Co., Chicago, III. 
CALCINERS 


Vulean Iron Works, 
Pa. 


CALCIUM CARBIDE 

Union Carbide Sales Co., 30 East 
42nd St., New York City. 

CARBON AND BORTZ 

R. S. Patrick, Sellwood Building. 
Duluth, Minn. 

CARBON FOR DIAMOND 
DRILLING 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

CARBON BURNING APPA- 
RATUS 

Oxweld Acetylene Co., 
St., New York City. 

CARBON ELECTRODES 
(for Electric Furnaces and 
Electrolytic Work) 


Wilkes-Barre, 


30 E. 42d 


National Carbon Co., Inc., Elec- 
trode Sales Division, 30 East 
42nd St., New York City. 


CARBONS (for Are Lamps, 


Blue Printing, Photo- 
graphic) 
National Carbon Co., Inc., Cleve- 
Ohio and San Francisco, 
ait. 
CARBON RODS AND 


PASTE FOR WELDING 
New York City.” 


Oxweld Acetylene 30 E. 42d 


St., 


National Carbon Co., 
land. 
Calif. 

CARBON SPECIALTIES 
(Circuit Breaker Contacts, 
Packing Rings, Filter 
Plates, Tubes, etc.) 

National Carbon Co., Inc., 
land, 
Calif. 

CAR DUMPERS, GRAVITY 
& POWER 

Roberts & Schaefer Co., Chicago, Il. 

CAR DUMPERS (Rotary) 

Link-Belt Co., 300 W. Pershing Read, 
Chicago, Ill. 

Roberts & Schaefer Co., 

CAR FEEDERS 

Roberts & Schaefer Co., Chicago, Ill. 

CAR HAULS 

Goodman Mfg. Co., Halstead St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, $58-99 
North 4th St., Columbus, Ohio. 


Inc., Cleve. 
Ohio and San Francisco, 


Cleve- 
Ohio and San Francisco, 


Chicago, Ill. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Il. 

CAR PULLERS 

S. Flory Mfg. Bangor, Pa. 

CAR RETARDERS 

Roberts & Schaefer Co., Chicago, Ill. 

CAR STOPS, AUTOMATIC 
& MANUAL 

Roberts & Schaefer Co., Chicago, Ill. 

CAR WIRE & CABLES 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


CASTINGS 

Goodman Mfg. Co., 
48th Place, Chicago, IIl. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Ce., 300 W. Pershing Rd., 
Chicago, Ill. 


CASTINGS, GRAY IRON 

Link-Belt Co., 300 W. Pershing Read, 
Chicago, Ill. 

Vulcan Iron Works, 
Pa. 


CASTINGS, OPEN HEARTH 
STEEL 


Vulcan Iron Works, 
Pa. 


CHAINS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, IIl. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd.. 


Chicago, Ul. 
Morse Chain Cv., Ithaca, N. Y. 


CHAINS, AUTOMOBILE 
ENGINE 
Link-Belt Co., 
Chicago, UL 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, COAL CUTTING 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago. Ll. 

The Jeffrey Mfg. Company, 958-99 
North 4th St.. Columbus, Ohio. 


CHAINS, DRIVE 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 

Link-Belt Co., 300 W. Pershing Ra. 


Chicago, lil. 
Morse Chain Co., Ithaca, N. Y. 


CHAINS. FRONT END 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 

(HAITNS, OILING 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, POWER TRANS- 
MISSION 

Link-Belt Co., 300 W. Pershing Ré.. 
Chicago, lll. 

| Morse Chain Co., Ithaca, N. Y. 


Halsted St. and 


Wilkes-Barre, 


Wilkes-Barre, 


300 W. Pershing Rd.. 
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—MINE CARS= 


Operate more efficiently with 


Hyatt Roller Bearings 


INE CARS that operate 
years at a time free from 
bearing breakdowns — that carry 
the heaviest loads steadily and 
economically — materially build 
up a margin of profit. 


Hyatt equipped cars have been 
in operation up to 13 years. 
Thousands have been placed in 
service during this period and 
have given universal satisfaction. 
They are unusually free from 
maintenance worries. 


Hyatts are true anti-friction 
bearings. Their shock absorbing 


qualities and lubrication advan- 
tages prevent bearing failures 
and keep the cars moving 
steadily. 


Hyatt bearings are extremely 
durable—some having operated 
continuously for more than 30 
years. It is this quality that 
makes their application to mine 
cars one of exceptional desir- 
ability. 


All your mining equipment can 
be modernized by changing over 
to Hyatts. Write our nearest 
office for details. 


HYATT ROLLER BEARING COMPANY 


NEWARK HUNTINGTON 


DETROIT OAKLAND 


PITTSBURGH 


CHICAGO PHILADELPHIA 


WORCESTER CLEVELAND 


HYATT 


ROLLER BEARINGS 


}PRODUCT OF GENERAL MOTORS} 
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CHAINS Silent (Bushed-Pin 
Joint) 

Link-Belt Co., 300 W. Pershing Read, 
Chicago, Ill. 

CHAINS, SILENT (Rocker- 
Joint) 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, SLING 

Link-Belt Co., 306 W. Pershing Rd., 
Chicago, Ill 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, SPROCKET 
WHEEL 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, 

The Jeffrey Mig. Company, 958-99 
North 4th St., Celambus, 
Link-Belt .— 300 W. Pershing Rd., 

Chicago, ll. 
Morse Chain Co., Ithaca, N. Y. 


CLAMPS, HOSE 
Knox Mfg. Co., Philadelphia, Pa. 


CLAMPS (Trolley) 

Ohio Brass Co., Mansfield, Ohio. 

CLAMPS, WIRE ROPE 

American Steel & Wire Co., Chicago, 
Ill, and New York. 


John A. Roebling’s Sons Ce., 
Trenton, New Jersey 


CLIPS, WIRE ROPE 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sens Co., 
irenton, New Jersey 


CLUTCHES 


Connellsville Mfg. & Mine Supply 
Connellsville, Pa. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill, 

The Jeffrey Ing. Company, 958-99 
North 4th St., Columbus, Ohie. 
Link-Belt Ce., 300 W. Pershing Kd., 

Chicago, Ill. 


COAL CLEANING MA- 
CHINERY 

American Corporation, 
Wilkes-Barre, 

Link-Belt Co., 300 we. Pershing Road, 
Chicago, til. 

Roberts & Schaefer Co., Chicago, Ill. 


COAL COMPANIES 

. General Coal Company, Land Title 
Bldg., Philadelphia, Pa. 

Lehigh Coal & Navigation Co., 
Philadelphia, Pa. 

— Neale & Co., Philadelphia, 
Pa. 


COAL CRUSHERS 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


COAL CRUSHERS & 
ROLLS 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Vulcan Iron Works, Wilkes-Barre, 
Pa. 


COAL CUTTERS 

an Mfg. Co., — St. and 
48th PL, Chicago, 
How Mining Drill Plym- 


1l Broadway, 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Sullivan Machinery Co., 122 §8. 

Mich. Ave., Chicago, Ill 


COAL HANDLING MA- 
CHINERY 

Conveyor Sales Co., Inc., 299 Broad- 
way, New York City. 

Gvedman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus. Ohio. 
Link-Belt Coe., 300 W. Pershing Rd., 

Chicago, [il. 
Roberts & Schaefer Co., Chicage, Ill. 


COAL LOADERS 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
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COAL MINING MACHIN- 
ERY 

Goodman Mfg. Co., Halsted St. and 
8th PL, . Ti. 

Hewells Mining Drill Co., Plym- 
outh, Pa. 

Ingersoll-Rand Ce., 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 


COAL MINING PLANTS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohie. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Reberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 


COAL SEPARATORS 
(Pneumatic) 
Roberts & Schaefer Co., Chicago, Ill. 


COMPRESSORS, AIR 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Ingersoll-Rand Ce., 11 Broadway, 
New York City. 


COMPRESSORS, MINE CAR 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


CONCENTRATORS (Table) 
Allis-Chalmers Mfg. Co., Milwan- 
kee, Wis. 


— REINFORCE- 


Steel Sire Co., Chi- 
cago, and New Y 


CONDENSERS 
Mfg. 


Rand Ce., 
New Yerk City. 


CONTROLLERS 


Geedman Mfg. Ce., Halsted St. and 
48th Place, Chicage, Ill. 


CONVERTORS, COPPER 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


CONVEYORS 
Conveyor Sales Co., -Inc., 299 Broad- 
way, New York ‘City. 

The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohio. 
Link-Belt 300 W. Pershing Rd., 

Chicago, 
oberts & Co., Chicago, Ill. 


CONVEYOR BEARINGS 
Link-Belt Co., 300 W. Pershing Road, 
Chicago, 


CONVEYORS, BELT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ll. 


CHAIN 
FLIGH 

The Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt _ 300 W. Pershing Rd., 
Chicago, Il 


CONVEYORS, COAL 
Conveyor Sales Co., Inc., 299 Broad- 
way, New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 
Link-belt Co., 300 W. Pershing Rd., 

- Chicago, Ill. 


CONVEYORS AND ELEVA- 
TORS 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Conveyor Sales Co., Inc., 299 Broad- 
way, New York City 

The Jeffrey Mfg. Gunpeny, 958-99 
North 4th St., Columbus, Ohio. 

Link-belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


CONVEYORS, PAN OR 
APRON 

Conveyor Sales Co., Inc., 299 Broad- 
way, New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co.. 300 W. Pershing Rd., 

Chicago, Ill. 


11 Breadway, 


122 8. 


Co., Milwau- 
1l Broadway, 


CONVEYORS, SCREW 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-belt Co., 300 W. Pershing Rd., 
Chicago, Hl. 


COOLERS, Man 
Robinson Ventilating Ce., 
Zelieneple, Pa. 


COOLERS, ROTARY 
— Iron Works, Wilkes-Barre, 
a. 


COPPER WIRE & STRAND 
Bare) 
American Steel & Wire Co., 
Ill., and New York. 


John A. Roebling’s Sons Co., 
lrenton, New Jersey 

CORE 5 Carbon (Dia- 
monds) f 


R. &. Patzich. scliweed Building. 
Duluth, Minn. 


CORE DRILLING 
H. R. Ameling Prospecting Co., 
Rolla, Mo. 


Hoffman Bros., Punxsutawney, Pa. 


Mott Core —_— Co., Hunting- 
ton, W. 


COUPLINGS, FLEXIBLE 

Fawcus Machine Co., Pittsburgh, Pa. 

COUPLINGS, ROCK DRILL 

Knex Mfg. Co., Philadelphia, Pa. 

CROSSINGS AND CROSS- 
OVERS 


Chicago, 


Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

CROSSOVERS 

Sweet’s Steel Co., Williamsport, Pa. 

CRUSHERS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


CRUSHERS, COAL 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

CRUSHERS, SINGLE & 
DOUBLE ROLL 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill 

CRUSHING PLANTS, COKE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershig Rd., 
Chicago, Ill. 

CUP GREASE 

Keystone Lubricating 
delphia, Pa. 

CUTTING APPARATUS, 
Oxy - Acetylene, Oxy - Hy- 
drogen 

Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 

DECARBONIZING APP A- 
RATUS 

Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 

DESIGNERS OF PLANTS 

American Rheolaveur Corporation, 
Wilkes-Barre, Pa. 

Link-Belt o 300 W. Pershing Rd., 
Chicago, 

Roberts & Schaefer Co., Chicago, Ill. 

DIAMOND CORE DRILL 
CONTRACTING 

H. R. Ameling Prospecting Ceo., 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa. 

Mott Core Drilling Co., Hunting- 
ton, W. Va. 


DIAMOND DRILLING 
CARBON 


R. 8. Sellwood Building, 
Duluth, Minn. 

DIAMONDS, BLACK (See 
Carbon and Bortz) 

R. S. Patrick, Sellwood Building, 
Daluth, Minn. 


DIAMONDS, INDUSTRIAL 
R. 8S. Patrick, Sellwood Building, 
Duluth, Minn. 


Co., Phila- 


March, 
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DIGGERS & PICKS, Pneu- 
matic 

Ingersoll-Rand Co., New York City. 

DITCHING MACHINES 

ogg Churn Drill Co., Beaver 

DOORS, AUTOMATIC MINE 

— Mine Door Co., Canton, 

DOWNIE DEEP WELL 
PUMPS 

Keystone Churn Drill Co., 
Falls, Pa. 

DRIFTERS, DRILL 

Ingersoll -Rand. Co., 11 Broadway, 
New York City. 

DRILLING, DIAMONDS 
FOR 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


DRILLS, AIR AND STEAM 
Drill Co., Plym- 
outh, 


Ingersoll-Rand Co., 
New York City. 


DRILLS (Blast Hole) 

Howells Mining Drill Co., Plym- 
outh, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Keystone Churn ‘Drill Co., Beaver 
Falls, Pa. 

DRILL ey Carbon (Dia- 
monds) f 

R. 38. sellweed Building, 
Duluth, Minn. 


— Carbon (Diamonds) 


R. . Patrick, Sellwood Building, 
Duluth, Minna. 

DRILL COLUMNS & 
MOUNTINGS 

Ingersoll-Rand Co., New York City. 


DRILLER’S DIAMONDS 

R. 8S. Patrick, Sellwood Building, 
Duluth, Minn. 

DRILLS, CORE 

H. R. Ameling Prospecting Ce., 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Keystone Drill Ce., Beaver 
Falls, 

Mott Drilling Ce., 
ton, W. Va. 

DRILLS, DIAMOND GASO- 
LINE OUTFITS 

Mott Core Drilling Co., 
ton, W. Va. 


DRILLS, ELECTRIC 
Electric Co., Schenectady, 


Howells Drill Co., Plym- 


mouth, Pa. 
Ingersoll-Rand Co., 11 Broadway, 
958-99 


New York City. 

The Jeffrey Mfg. Company, 
Nerth 4th St., Columbus, Ohie. 

DRILLS, HAMMER 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, 

DRILLS (Hand Operated 


Coal) 
Howells ued Drill Co., Plym- 


outh, Pa. 
Ohio Brass Co., Mansfield, Ohie. 
DRILLS, MINERAL PROS- 


PECTING 
Drill Co., Beaver 


Falls, 
Mott ng Drilling Co., Hunting- 
ton, W. Va. 


DRILLS, PNEUMATIC 
Howells Mining Drill Co., 


outh, Pa. 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 
DRILLS, PROSPECTING 
H. Ameling Prospecting Ce. 
Rolla, Mo. 
Hoffman Bros., Punxsutawney, Pa 
Howells Mining Drill Co. Piy= 


, 11 Breadway, 
ity. 
Keystone Chern Drill Co., Beaver 


Falls, 
Mott deve Drilling Co., Hunting- 


Beaver 


1l Broadway, 


Hunting- 


Hunting- 


ton, W 


— 

=- 

— 
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Bristol, Va.-Tenn. 


ANNOUNCING || 
“Lower Haulage Costs | 
Higher Net Profits” | | 


For each executive and operating 
official the data contained in this new 
letter-file sized brochure contains some- 
thing of practical value. For instance: 

The mine-car section contains such 
chapters as “The Most Important Thing 
in Haulage’—“The Basis of Increased 
Earnings’—“Gaining 1,000 cu. ft. With- 
out Extra Cars,” etc., each chapter 
built upon and illustrated by photo- 
graphs and figures from actual. opera- 
tions of note. ; 

The roller-bearing section contains 
“The Four Standards of Bearing Effi- 
ciency’—"“The U. S. Bureau of Mine’s 
Test"—“The Haulage and Starting 
Tests at Sprague Mine,” etc. 

Twenty-four pages, profusely illus- 
trated with charts, blue-prints and 
photographs, this brochure contains 
data which has not yet found its way 
into print. 

A complimentary copy will be mailed 
any executive or operating officials on 
request. To others the price is $2.50 
per copy. Kindly use your company 
letter-head for complimentary copies. 


ENTERPISE | 


WHEEL & CAR CORPORATION 
MINE-CARS ROLLER-BEARING TRUCKS 
Huntington, W. Va. 


Track Efficiency 


Track safety and efficiency depend 
upon good materials and good engi- 
neering. 


We supply both. The results to you 
mean more uniform operation, better 
car distribution, fewer delays, mini- 
mum traffic congestion, and less equip- 
ment required. 


Tue CentTRAL Froc & Swirtcu Co. 
CINCINNATI, OHIO 


Safety First That Lasts 


CENTRAL 


Mine Track Equipment 
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DRILLS, ROCK 

— Machine Co., Monongahela, 
a. 

ne Electric Co., Schenectady, 

Mining Drill Co., 
outh, Pa. 

Ingersoll-Rand Co., 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


Plym- 


11 Broadway, 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 

DRIVES, SILENT CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Morse Chain Co., Ithaca, N. Y. 

DRUMS (Heisting, Haulage) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

DRYERS, ROTARY 

Vulcan Iron Works, Wilkes-Barre, 
Pa. 


DUMP CARS 


Connellsville Mfg. & Mine Supply | 


Co., Connellsville, Pa. 


DUMPS, ROTARY 

Roberts & Schaefer Co., Chicago, Ill. 

DYNAMITE 

Atlas Powder Co., Wilmington, Del. 

E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 

DYNAMOS 
Allis-Chalmers 
kee, Wis. 
Geodman Mfg. Co., 


Mfg. Co., Milwau- 


ELECTRICAL APPARATUS 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


Electric Co., 


ELECTRICAL CABLES & 
WIRES 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

ELECTRIC DRILLS 

Howells Mining Drill Co., 
mouth, Pa. 

ELECTRIC HOISTING 


MACHINERY 
Allis-Chalmers Mfg. Ce., 
kee, Wis. 


ELECTRIC LOCOMOTIVES 
— Electric Co., Schenectady, 


Goodman Mfg. Co., Forty-eighth 
Place and Halsted St., Chicago, 
Ill. 


Schenectady, 


Plym- 


Milwau- 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Ohio Brass Co., Mansfield, Ohie. 

ELECTRIC LOCOMOTIVE 
CABLES 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


ELECTRIC MINE SUP- 
PLIES 


General Electric Co., Schenectady, 


N. Y. 
Ohio Brass Co., Mansfield, Ohio. 


ELECTRIC WIRES AND 
CABLES 


American Steel & Wire Co., Chicago 
and New York. 


ELECTRICAL SUPPLIES 


General Electric Co., Schenectady, 
A 


ELECTRICAL WIRES & 
CABLES 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

ELECTRODES, WELDING 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


ELEVATORS 


The Jeffrey Mfg. Company, 958-99 


North 4th St., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 


Ingersoll-Rand Co., 


| Allis- Mfg. Co., 


| Ingersoll-Rand Co., 


Forty-eighth | 
Place and Halsted St., Chicago, | 
Ill. 
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ELEVATORS, BUCKET 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd.. 
Chicago, Ill. 


| ELEVATOR CABLES & 


ROPES 


John A. Roebling’s Sons Co., 


Trenton, New Jersey. 


| ELEVATOR MACHINERY | 
958-9 
DRILL STEEL SHARPEN- | “North ath St. Columbus, 
ERS 


North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


| ENGINES, GAS AND GAS- | 


| Allis-Chalmers Mfg. Co., 


Milwau- 
kee, Wis. 

11 Broadway, 
New York City. 


| ENGINES (Hoisting and 


Hauling) 


| Connellevill Mfg. & Mine Supply | 


, Connellsville, Pa. 


OIL 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

ingersoll-Rand Co., 11 Broadway, 
New York City. 


| ENGINES, Rope Haulage 


S. Flory Mfg. 
ENGINES, 


Co., Bangor, Pa. 


STEAM 

Milwau- 
kee, Wis. 

Broadway, 
New iork City. 


ENGINES, Winding 
S. Flory Mfg. Co., Bangor, Pa. 


ENGINE ERS 
H. R. Ameling Prospecting Co., 
Rolla, Mo. 


EXCAVATORS 
Keystone Churn Drill Co., 
Falls, Pa. 


EXPLOSIVES 

Atlas Powder Co., Wilmington, Del. 

du Pont Powder Co., The E. L., 
Wilmington, Del. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 


FAN DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

Link-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 


FANS, Man Cooling 
Robinson Ventilating Co., 
Zelienople, Pa. 


FANS, Turbine 
Robinson Ventilating Co., 
Zelienople, Pa. 


FANS, VENTILATING 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Robinson Ventilating Co., 
Zelienople, Pa. 

Vulcan Iron Works, 
Pa. 


Wilkes-Barre, 


| FEEDERS (Crossover, Kick- 


back, Rotary and Dump) 
Link-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 
Mining Safety Device Co., 
ton, Ohio. 
Roberts & Schaefer Co., Chicago, Ill. 
FEEDERS (Hand Operated) 


Mining Safety Device Co., Bowers- 


ton, Ohio 
Roberts & Schaefer Co., Chicago, Ill. 


FEEDERS. ORE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

FEEDERS (Semi-automatic) 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

FENCE POSTS 

Sweet’s Steel Co., Williamsport, Pa. 

FIRE AND WEATHER- 
PROOF WIRE 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

FLASHLIGHTS AND BAT- 


TERIES (Mine Safety) 
National Carbon Co., Inc., 30 East 
42nd St., New York City. 


Bowers- 


| FLOORING, STEEL 
Hendrick Mfg. Co., 


Carbondale, Pa. 


FLOTATION MACHINES 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


| FLOTATION OILS 
| Hercules Powder Co., 934 King St., 


Wilmington, Del. 


| FLOW METERS 


a Electric Co., Schenectady, 
¥. 

FLUX, WELDING 
Oxweld Acetylene Co., 30 
St., New York City. 
FORGINGS 
Allis-Chalmers 
kee, Wis. 


FROGS 


E. 42nd 


Mfg. Co., Milwau- 


Sweet’s Steel Co., Williamsport, Pa. Ingersoll-Rand Co., New York City. 
Amer. Mine Door Co., Canton, Ohio. | HANGERS (Insulated Trol- 
| Central Frog & 


FROGS AND SWITCHES 


Switch Co., 
cinnati, Ohio. 

West om Rail Co., Huntington, 

FURNACES, Oil (for drill 
steel) 

Ingersoll-Rand Co., New York City. 

FURNACES, ROASTING 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

GAS (Cutting, Welding) 

Prest-O-Lite Co., Inc., 
St.. New York City. 

GAS (Nitrogen, Oxygen) 

Linde Air Products Co., 36 E. 42nd 
St., New York City. 

GAUGES, WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St. New York City. 

GEARS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


| The Jeffrey Mfg. Company, 958-99 
Beaver | 


North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


| GEARS, BEVEL 


Fawcus Machine Co., Pittsburgh, Pa. 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Road, 

Chicago, Tl. 


EARS, HERRINGBONE 
Fawcus Machine Co., Pittsburgh, Pa. 
Link-Belt Co., 300 W. Pershing Road, 

Chicago, Ill. 

GEARS, Machine Cut 
Link-Belt Co., 300 W. Pershing Road, 

Chicago, Ill. 

— Iron Works, Wilkes-Barre, 
a. 


GEARS, Moulded Tooth 

Link-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 

— Iron Works, Wilkes-Barre, 
a. 


GEARS, SILENT CHAIN 
Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


GEARS, SPUR 

Fawcus Machine Co., Pittsburgh, Pa. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North ith St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Road, 

Chicago, Ill. 
GEARS, WORM 
Fawcus Machine Co., Pittsburgh, Pa. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
GEARS, WORM WHEELS 
Fawcus Machine Co., Pittsburgh, Pa. 


GENERATORS AND GEN- 


ERATING SETS 
Allis-Chalmers Mfg. Co., 
kee, Wis. 
Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 


GENERATORS, ACETY- 
LENE 


— Acetylene Co., 30 E. 42nd 
» New York City. 

GLOVES, ASBESTOS 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

GOGGLES, WELDING 

Oxweld Acetylene Co., 30 E. 
St., New York City. 


Milwau- 


42nd 


Keystone Lubricating Co., 


Cin- | 


Milwau- | 


30 E. 42nd | The Jeffrey Mfg. 


| Ohio Brass Co., Mansfield, Ohio. 


| Sullivan Machinery 


| — Chalmers Mfg. Co., 
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AREA, SIDE. 
WAL 
Hendrick 


GREASE 


. Carbondale, Pa. 


Phila- 
delphia, Pa. 

GRINDERS, Portable Pneu- 
matic 

Ingersoll-Rand Co., New York City. 

GUY ROPES, GALVANIZED 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John’ A. Roebling’s Sons Co., 
Trenton, New Jersey. 

HAMMERS, Calking, Chip- 

ping & Riveting 


ley 


) 
Ohio Brass Co., Mansfield, Ohio. 


| HAULAGE ROPE 


American Steel & Wire Co., Chicago, 
Ill., and New York. 


| John A. Roebling’s Sons Co., 


Trenton, New Jersey. 


| HEADLIGHTS, ARC AND 


INCANDESCENT 
Goodman Mfg. Co., Halsted St. and 
48th Pl. Chicago, 
Company, 958-99 
North 4th St., Columbus, Ohio. 


HEATER CORD 
John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


| HERRINGBONE GEAR 


DRIVES 
Fawcus Machine Co., Pittsburgh, Pa. 
Link-Belt Co., 300 Ww. Pershing Road, 
Chicago, Ill. 


HOIST DRIVES 
Link-Belt Co., 300 W. Pershing Read, 
Chicago, lll. 


HOISTING ROPES 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

A. Leschen & Sons Rope Co., 
St. Louis, Mo. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


HOISTS 
American Steel & Wire Co., Chicage 
and New York. 
Ingersoll-Rand Co., 


11 Broadway, 
New York City. 


| Link-Belt Co., 300 W. Pershing Read, 


Chicago, Ill. 
Co., 
Mich. Ave., Chicago, 


122 8. 


' HOISTS, AIR 


| Sullivan Machinery Co., 


122 8. 
Mich. Ave., Chicago, Ill. 


HOISTS, ELECTRIC 


} Wis 
Connatisvilie Mfg. & Mine Supply 


Co., Connellsville, Pa. 


| Diamond Machine Co., Monongahela, 


a. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

Link-Belt Co., 300 W. Pershing Ré., 
Chicago, Ill. 

Sullivan Machinery Co., 122 §&. 
Mich. Ave., Chicago, 

ee Iron Works, Wilkes-Barre, 
a. 

HOISTS, PORTABLE 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, Ill. 

HOISTS, Derrick 

S. Flory Mfg. Co., Bangor, Pa. 

HOISTS, GASOLINE 

S. Flory Mfg. Co., Bangor, Pa. 

HOISTS, Room 

S. Flory Mfg. Co., Bangor, Pa. 

HOISTS, Room and Gather- 
ing 

8S. Flory Mfg. Co., Bangor, Pa. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, I. 


HOISTS, Scraper-Loader 
Ingersoll- Rand Co. .. New York City. 
HOISTS, Shaft, Electric 

8. Flory Mfg. Co., Bangor, Pa. 
HOISTS, Shaft, Steam 

S. Flory Mfg. Co., Bangor, Ps. 
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Blasting Supplies 
that are dependable 


CANTON 
AUTOMATIC 
MINE 
DOORS 
Safeguard Life— 


Positive in oper- 
ation Open 
and close quick- 
ly Simple in 
construction — 
Built for service 

Prevent ex- 
plosions __ Con- 
serve air. 


NO INVESTMENT REQUIRED 
ABSOLUTELY NONE 
ASK US HOW WE DO IT 
4000 IN USE 


Can be Leased 
or Bought. 
Rental price per 
month saved in 
afewdays. Pur- 
chase price 
saved in a few 
months 


Write for Catalog 


American Mine 


Door Co. 
916 Robin St. 
Canton, Ohio. 


TLAS Blasting Supplies are 
made by expert workers. ... 
Only the finest materials 


obtainable are used in mak- 
SURE ing them. ... Then, they are in- 
4 TO CLOSE spected under one of the most rigid 
y ; inspection systems employed by a 
manufacturer. 
As a result, Atlas Blasting Sup- 
plies ALWAYS are DEPEND- 
ABLE. They cut blasting costs and 
insure BETTER work. 
The Connellsville Manufacturing and Let the Atlas Service man help 
. Mi you to determine what particular 
ine Su ] Com an forms _of Atlas Blasting Supplies 
; pp y Pp y will give you the best service and 
' Connellsville, Pa. save the most money on your work. 
Write nearest branch. 
ply 
sla, 
and 
Rd., 
Blasting Suppli 
asting Supplies 
8. 
ATLAS POWDER COMPANY 
WILMINGTON, DELAWARE 
Branch Offices: 
Allentown, Pa.; Bir McAlester, Okla.; New 
mingham, Ala.; Boston, Orleans, La.; New York 
her- you need any cost reducing Des Moine Pitisbure. Kane. Pitts: 
Houghton, Mich.; Jop- burgh, Pa.; Pottsville, 
! mine equipment, wri te us } lin, Mo.; Kansas City, Pa.; St. Louis, Mo. 
oa Mo.; Knoxville, Tenn.; Wilkes-Barre, Pa. 
City. 


The Cage, Hoist and Fan Builder | 


=| 


| 
} 
| A PROPER EXPLOSIVE FOR EVERY SLASTING REQUIREMENT 
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HOISTS, Shaker Chute 

8S. Flory Mfg. Co., Banger, Pa. 
HOISTS, Slope, Electric 

S. Flory Mfg. Co., Bangor, Pa. 
HOISTS, Slope, Steam 

S. Flory Mfg. , Bangor, Pa. 
HOISTS, STEAM 
Allis-Chalmers Mfg. Co., Milwas- 


coats Mfg. & Mine Supply 
Co., Connelisville, Pa 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Vulean Iron Works, Wilkes-Barre, 
Pa. 


HOLDERS-ON RIVETING 

Ingersoll-Rand Co., New York City. 

HOOKS 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 

HOSE, AIR AND STEAM 

Ingersoll- -Rand Co., 11 Broadway, 
New York City. 

HOSE CLAMPS 

Knox Mfg. Co., 811-821 Cherry 8t., 
Philadelphia, Pa. 

HOSE COUPLINGS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

HOSE CONNECTIONS, 
SPECIAL 

Knox Mfg. Co., 811-821 Cherry 8t., 
Philadelphia, Pa. 

HOSE MENDERS 

Knox Mfg. Co., 811-821 Cherry 8t., 
Philadelphia, Pa. 

HOSE NIPPLES 

Knox Mfg. Co., 811-821 Cherry S8t., 
Philadelphia, Pa. 

HOSE, WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

HYDRATORS, LIME 

— Iron Works, Wilkes-Barre, 


INCINERATORS 
Vulean Iron Works, Wilkes-Barre, 


Pa. 
INSULATORS, FEEDER 
WIRE 


Ohio Brass Co.. Mansfield, Ohio. 


INSULATORS, SECTION 
Amer. Mine Door Co., Canton, Ohio. 
Ohio Brass Co., Mansfield, Ohio. 
INSULATORS (Porcelain) 
Ohio Brass Co., Mansfield, Ohio. 
INSULATORS (Third Rail) 
Ohio Brass Co., Mansfield, Ohio. 
INSULATORS (Trolley) 
General Electric Co., Schenectady, 


Ohio iin Co., Mansfield, Ohio. 
INSULATED WIRE AND 
B 


American Steel & Wire Co., Chi- 
cago, 

Sons, John A., Trenton, 
N. J. 


KEYSTONE DRILLS 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 

KEYSTONE EXCAVATORS 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 

KILNS (Rotar ry) 

Allis-Chalmers M Co., Milwau- 
kee, Wis. 

Vulcan Iron Works, Wilkes-Barre, 
Pa. 


KILNS, VERTICAL 

— Iron Works. Wilkes-Barre, 
a. 

LAMP CORD 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 

LAMPS, AND INCAN- 
DESCE 


Co., Schenectady, 


LEAD BURNING APPARA- 
TUS, Oxy-Acetylene, Oxy- 
City Gas 

Oxweld Co., 
St., New York City. 


LIGHT STEEL ANGLES 
Sweet’s Steel Co., Williamsport, Pa. 


30 E. 42nd 
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LIGHT STEEL RAILS (A. 


S. C. E. Sections) 
Sweet’s Steel Co., Williamsport, Pa. 


LOADERS (Mine Car) 

The Coloder Co., Colambus, Ohio. 

Conveyor Sales Co., inc., 299 Broad- 
way, New York City. 

Geodman ber” Co., Halsted St. and 

Chicago, Il. 

. Company, 


LOADERS, PORTABLE 

Cenveyor Sales Co., Inc., 299 Broad- 
way, New York City. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North St., Columbus, Ohio. 
Link-Belt Ce., 300 W. Pershing Rd., 
Chicage, ll. 


LOADING BOOMS 

Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co, 300 W. Pershing Rd., 

Chicago, 
& Ce., Wrigley 
Bldg., Chicage, 

LOADING MACHINES 
Connellsvi Mfg. & Mine Supply 
Ce., Pa. 

Coaveyer Bales Ce., Inc., 299 Bread- 
way, New York City. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Il. 

J . Company, 958-99 
Nerth 4th st. “Columb us, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, lil. 

LOCOMOTIVES, ELECTRIC 

Electric Schenectady, 


Geodman Mfg. Co., St. and 


48th Pl., Chicago. 

The Jeffrey Mis. 958-99 
Nerth 4th 8t., Columbus, Ohio. 

LOCOMOTIVES, GASOLINE 
Vulcan Iren Works, Wilkes-Barre, 


LOCOMOTIVES, RACK 
RAIL 


Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, I 

LOCOMOTIVES, STEAM 

— Iren Works, Wilkes-Barre, 


LOCOMOTIVES, STORAGE 
BATTERY 

Goodman Mfg. Co., Halsted St. and 
48th PL, Til. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
LOCOMOTIVE SWITCHING 
& WRECKING ROPES 
LOCOMOTIVES (Third Rail) 
Goodman Mfg. Co., Halsted St. and 

48th Place, Chicago. Ill. 
John A. Roebling’s Sons Co., 
Trenton, New Jersey. 
LOCOMOTIVES, TROLLEY 
Geodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 
— Iron Works, Wilkes-Barre, 
a. 


LONGWALL MACHINES 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

LUBRICANTS 

Keystone Lubricating Co., 
delphia, Pa. 

LUBRICATORS 

Keystone Lubricating Co., 
delphia, Pa. 

MACHINERY, TRANSMIS- | 
SION (Power) 

Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Til. 
Morse Chain Co., Ithaca, N. Y. 


MANIFOLDS, OXYGEN 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

MAST ARM ROPE, Galvan- 
ized 

John A. Reebling’s Sons Co., 
Trenton, New Jersey 

MENDERS, HOSE 

Knox Mfg. Co., Philadelphia, Pa. 

MILLS. ROD & BALL 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


Phila- 


Phila- 


MILLS, STAMP 
Allis—Chalmers Mfg. Co., Milwau- 
kee, Wis. 


MINE CAR LUBRICATING 

Keystone Lubricating Co., Phila- 
delphia, Pa. 

MINE-CARS 

Enterprise Wheel & Car Corpora- 
tion, Huntington, W. Va. 

MINE DOORS, AUTOMATIC 

— Mine Door Ce., Canten, 

MINE LOCOMOTIVE 
CABLE 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey 

MINE SIGNALS 

American Mine Door Co., Canton, 
Ohio. 

MINING & METALLURGI- 
CAL MACHINERY 

te, 

MINING EQUIPMENT 

—_— Mfg. Co., Milwau- 


Wis. 
Goodman Mfg. Co., as St. and 
48th Place, Chicago, Ill. 
Howells Mining Drill Ce., Plym- 
euth, Pa. 
Ingersoll-Rand Co., 11 Broadway, 


New York City. 
J Company, 958-99 


effrey Mfg. 
North 4th St., Columbus, Ohio. 
MINING MACHINE CABLE 
John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


MINING MACHINES 
Goodman Mfg. Co., Forty-eighth 
and Hialsted Chicage, 


Ingersoll-Rand (Ce., 11 Broadway, 
New York City. 

The Jeffrey hfe: Company, 958-99 
North 4th 8St., Columbus, Ohio. 


MINING MACHINES (Elec- 


tric) 
Goodman Mfg. Halsted St. and 
48th Til. 


Howells Mining Drill Co., Plym- 
outh, Pa. 


| 
| The Jeffrey Mfg. Company, 958-99 


North 4th St., Columbus, Ohio. 


MINING MACHINES (Gov- 
ernment Approved) 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


MINING MACHINERY 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

Howeils Mining Drill Co., Plym- 
outh, Pa. 

Ingersoll-Rand Co., 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING SPECIALTIES 
Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


1l Broadway, 


MOTORS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Goodman Mfg. Co., Halsted St. and 
48th Pl Chicago, ll. 


MOUNTED BOTTOM CUT- 
TERS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

MOVING PICTURE CORD 

American Steel & Wire Co., Chicago, 
and New York. 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 

| NIPPLES, HOSE 

Knox Mfg. Ce., Philadelphia, Pa. 

NITROGEN GAS 

Linde Air Products, 30 East 42nd 
St., New York City. 


NOZZLES, MALLEABLE 

IRO? 

Knox Mfg. Co., Philadelphia, Pa. 

OILERS, ROCK DRILL 

Knox Mfg. Co., 811-821 Cherry 8t., 
Philadelphia, Pa. 


OIL RIGS, PORTABLE 
Keystone Churn Drill Co., Beaver 
Falls, Pa. 


March, 1927 


ORE, BUYERS AND SELL- 
ERS OF 


New 


ORE, CARNOTITE & 
VANADIUM 

O. Barlow Willmarth, Georgetown, 
Colo. 


OVERCUTTING MACH’s. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

OXYGEN GAS 

Linde Air Products, 30 East 42nd 
St., New York City. 

OXY - ACETYLENE APPA. 
RATUS and SUPPLIES 
Oxweld Acetylene Sow 30 B. 42nd 

St., New York City 
PATENT ATTORNEY 
John Boyle, Jr., Ouray Bldg., Wash- 
ington, D. C. 


PAVING BREAKERS 
Ingersoll-Rand Co., New York City. 


PERFORATED METAL 
Hendrick Mfg. Co., Carbondale, Pa. 


PERMISSIBLES, Explosives 

Atlas Powder Co., Wilmingtea, Del. 

du Pont Powder Co., The E. L, 
Wilmington, Del. 

~ Powder Co., Wilmington, 


PICKING TABLES 
The Jeffrey Mfg. Company, 958-99 


North St.. Colum’ Ohie. 
Co., 300 W. P Rd, 

Roberts & Schaefer Ce., W 

Blidg., Chicage, Ul. 


PIPE (Wood) 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


PNEUMATIC HOSE COUP- 
LINGS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


PNEUMATIC TOOL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

POWDER, BLASTING 

Atlas Powder Co., Wilmington, Del. 

E. L da Pont de Nemours & Ce. 

Wilmington, Del. 

Co., 934 King &t., 

ilmington, Del. 

POWER CABLES 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


POWER SHOVELS 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 

POWER TRANSMISSION 


MACHINERY 
Allis-Chalmers Mfg. Ce., Milwaa- 


kee, Wis. 
Link-Belt Co., 300 W. Pershing Ré., 
Chicago, Ill 


PREHEATING APPARA- 
TUS 


Oxweld Acetylene >. 30 E. 42nd 
St., New York Cit 


PROSPECTIVE DRILLS 

H. R. Ameling Prespecting Co. 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Ps. 

pining Drill Co. Ply» 
out 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Mott Core Drilling Co., Hunting- 
ton, 


PULLE 

Link-Belt 300 W. Pershing Ré.. 
Chicago, Tl. 

PULVERIZERS, COAL AND 
COKE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Obie. 


PUMPS, Acid Resisting 
Ingersoll- Rand Co., New York City: 


PUMPS, AIR LIFT 

Ingersoll-Rand Co., 11. Broadway, 
ew York City. 

PUMPS, Boiler Feed 

Ingersoll- Rand Co., New York City. 


| 
| 
| 
| 
| 
| 
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THE KEYSTONE LUBRICATING CO. 
Executive Office and Works: Philadelphia, Pa. 


SPEEDY — SAFE — ECONOMICAL 
Send for Catalogue MC J 


HOWELLS MINING DRILL CO. 
Piymouth, Penna. 


KEYSTONE WELL DRILLS for Placer 
Gold Testing, Mineral Prospecting, 
Water and Oil Wells. 

There are fifty styles and sizes for all 
depths from 25 to 3000 ft. Portable or 
traction units, steam or gas drive. 

The Keystone Percussion Core Drill is 
a coring tool operable in connection 
with cable tools, and forms the cheapest 
known method of coring bituminous 
coal, fire clay and materials of equal 
hardness. 

VaseciNG FOR PLACER GOLD is a 
200-page book by Walter H. Gardner, 
dedicated to “the hardy men who have 
carried the Keystone to the edges of 
the world.” The romance and science 
of prospect drilling. In paper cover, 
free. In cloth binding, $1.00. Your 
copy awaits you. You will want also 
the new Keystone Drill catalog. 


KEYSTONE CHURN DRILL CO., 
aver Falls, Pa. 


| 
| 
| 
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PATRIGK 
CARBON 


for Diamond Core Drillin 


“ Specify Patrick Carbon” 
ORTH while econ- 
omiesin any drilling 

operation depend very 

largely upon the carbon 

used, Our responsibility 

isto provide carbon soac- 

curately graded that you 

can enjoy its economies. 
SEND FOR BOOKLET 


You can get in touch with our representative 
by wiring Duluth office 


IR.S. PATRIGK 
_Duluth, Minnesota, U.S.A. 


Cable Address, Exploring’ Duluth 


CORE DRILLING 


H. R. AMELING PROSPECTING 
COMPANY, INC. 


Diamond Drill Contractors 


20 Years’ Continuous Service 
Not a Dissatisfied Customer 


ROLLA, MISSOURI 


Home: State Geologic Survey, Missouri School of 
Mines 


ROBSON-PRICHARD BLDG. 


DIAMOND CORE DRILLING 


CONTRACTORS 
Testing Coal, Clays, and All Mineral Properties 
Large Capacity Drills --- Gasoline Outfits 
Foundation Testing 
MOTT CORE DRILLING CO. 
HUNTINGTON, W. VA, 


ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 


HOFFMAN-BR®°S -DRILLING-CO. 


PUNXSUTAWNEY, PA. 


DIAMOND CORE: DRILLING 


CONTRACTORS 
PROSPECTING FOR ANY MINERAL. MORE THAN 20 
YEARS EXPERIENCE. SATISFACTION GUARANTEED 


35 
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PUMPS, CENTRIFUGAL 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Ingersoll-Rand Co. (A. 8S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 


PUMPS, DEEP WELL 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 

PUMPS (Electric) 

Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
Ingersoll-Rand Co. (A. 5S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, Fire 

Ingersoll-Rand Co., New York City. 

PUMPS (Gathering or Dip) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

PUMPS, Inclined Shaft 

Ingersoll-Rand Co., New York City. 

PUMPS, MINE 

Allis-Chalmers Mfg. Co., Milwau- 


kee, 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
Ingersoll-Rand Co. (A. 8. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, Sinking 

Ingersoll-Rand Co., Sw York City. 

PUMPS, PNEUMATIC AIR 
LIFT 


Ingersoll-Rand Co., 11 Broadway, 
New Yerk City. 

PUMPS, POWER 

Connellsville Mfg. & Mine Supply 
Ce., Connells Pa. 

Ingersoll-Rand Co. (A. 8. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City 

PUMPS, SAND 

Ingersoll-Rand Ce. (A. 8. Cameron 
Steam Pump Works), 11 Bread 
way, New York City. 

PUMPS, STEAM 

Ingersoll- Rand Co. (A. S. Cameren 
Steam Pump Works), 11 Broad 
way, New York City. 

PUMPS, VACUUM 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

PUNCHES, Drill Steel 

Ingersoll-Rand Co., New York City. 

QUARRYING MACHINERY 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

QUARRYING SPECIAL- 
TIES 

Knox Mfg. Co., 811-821 Cherry S8t., 
Philadelphia, Pa. 

RADIO ACTIVE ORE 

Willmarth, Georgetown, 
olo. 


RADIUM ORE 
— Willmarth, Georgetown, 
olo. 


RAIL BONDS 

American Steel & Wire Co., Chi- 
cago and New York. 

Ohio Brass Co., Mansfield, Ohio. 

RAILWAY SUPPLIES 

Ohio Brass Co., Mansfield, Ohio. 

RAMMERS, Pneumatic 

Ingersoll- Rand Co., New York City. 

RECEIVERS, Air 

Ingersoll-Rand éo., New Yerk City 

REGULATORS, Welding, 
Compressed Gas 

Oxweld Acetelyne Co., 
St., New York City. 

REHEATERS, Air 

Ingersoll-Rand Co., New York City. 

REINFORCING BARS 

Sweet’s Steel Co., Williamsport, Pa. 

Rail Co., Huntington. 

a. 

RIVER CROSSING SUS- 
PENSION WIRE, Galvan- 
ized 

John A. Roebling’s Sons Co., 

Trenton, New Jersey. 


30 E. 42nd 
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RETARDERS 
Mining Safety Device Co., Bowers- 
ton, Ohio. 


ROCK-DISPOSAL EQUIP- 
MENT 


Co., W. Pershing Read, 

& Schaefer Co., Chicago, Ill. 

ROCK DRILL COUPLINGS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


ROCK DRILL OILERS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

ROCK DRILLS 

Machine Ce., 
hela, Pa. 

Howells Mining Drill Co., Plym- 


outh, Pa. 
Ingersoll-Rand Co., 
New York City. 


ROCK DRILL THROTTLES 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

ROCK DUSTING 


MACHINES 
Machine Co., Monongahela, 
a. 


RODS, WELDING 
Oxweld Acetelyne Co., 
St., New York City. 
ROJ.LER BEARINGS 
Enterprise Wheel & wet Corpora- 
tion, Huntington, W. Va. 
ROLLS (Crushing) | 
Mfg. 


kee 
Company, 958-99 
Ohio. 


Mononga- 


11 Broadway. 


30 E. 42nd 


The Jeffrey Mfg. 
North 4th St., Columbus 

Link-Belt Co., 300 W. Pershing Rd.. 
Chicago, Til. 


ROPE 

American Steel & Wire Co., Chicazo 
and New York. 

Leschen & Sons Rope Co., A., St. 
Louis, Mo. 


ROPE GREASE 


Keystone Lubricating 
delphia, Pa. 


ROPE, TRANSMISSION 

American Steel & Wire Co., Chi- 
cago and New York. 

—r Sons, John A., Trenton, 
N. J. 


ROPE, WIRE 


Co., Phila- 


American Steel & Wire Co., Chi- 
cago and New York. 
Leschen & Sons Rope Co., A., St. 


Louis, Mo. 
Roebling Sons, John A., Trenton. 
N. J. 


ROTARY DUMPS 

Link-Belt Co., 300 W. Pershing Road. 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Ill. 

ROTARY ROASTERS 

Vulcan Iron Works, Wilkes-Barre, 


Pa. 

RUNNING ROPE, Gal- 
vanized 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

SAFETY APPLIANCES, 
MINE 

Connellsville Mfg. & Mine Supply 
Connellsville, Pa. 

SAND DRYERS 

Roberts & Schaefer Co., Chicago, III. 

SASH CORD 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


SCRAPER LOADERS 
Goodman Mfg. Co., Halsted St., and 
48th Place, Chicago, Ill. 


SCREENS, HORIZONTAL 

Link-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 

Roberts & 
Bldg., Chicago, Ill. 

SCREENS, PERFORATED 
METAL 

Hendrick Mfg. Co., Carbondale, Pa. 

Link-Belt Co., 300 Ww. Pershing Road. 
Chicago, Ill. 

SCREENS, REVOLVING 

Hendrick Mfg. Co., Carbondale, Pa. 


Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 


| 


SCREENS, SHAKER 
Hendrick Mfg. Co., Carbondale, Pa. 
Jeffrey Mfg. Company, 958-99 

North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Ill. 

SCREENS AND PERFO- 


RATED SHEETING 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 
Hendrick Mfg. Co., Carbondale, Pa. 
SCREENS & WASHERIES 


American Rheolaveur Cerporation, 
Wilkes-Barre, Pa. 

SEIZING STRAND, GAL- 
VANIZED 

John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


SHARPENERS, DRILL 
Ingersoll-Rand Co., 11 Broadway, 


Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, IIL 
SHEAVES 


John A. Roebling’s Sons Co., 
lrenton,’ New Jersey. 
SHEAVE WHEELS 


Iron Works, Wilkes-Barre, 
a. 


SHORT WALL ANCHORS 
Amer. Mine Door Co., Canton, Ohio. 


SHORTWALL MACHINES 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


SHOVEL — ELECTRO-HY- 
DRAULIC 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


SIGNAL WIRES & CABLES 

American Steel & Wire Co., Chicago, 
Ill., and New York. 

Jonn A. Roebling’s Sons Co., 
Trenton, New Jersey. 


SIGNS (Mine) 

Stonehouse Signs, Inc., 842 Larimer 
St., Denver, Colo. 

SINKERS, ROCK DRILL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 


SKIPS 


Co., Pa. 
, 300 Ww. Pershing Rd., 
Chicago, 


Roberts & Co., Chicago, Ill. 
— Iron Works, Wilkes-Barre, 
a. 


SKIP LOADING EQUIP- 
MENT 

Link-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, III. 


| SLABBING MACHINES 


Schaefer Co., Wrigley | 


Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


| SMELTERS 
| Irvington 


Smelting & Refining 
Works, Irvington, N. J. 


| SOCKETS, Open and Closed 
| John A. Roebling’s Sons Co., 
Trenton, New Jersey. 

| SPECIAL MACHINERY 

| Faweus Machine Co., Pittsburgh, Pa. 

| =— Iron Works, Wilkes-Barre, 

a. 
SPEED REDUCERS, 
DOUBLE 

Fawcus Machine Co., Pittsburgh, Pa. 

wink-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 

| SPEED REDUCERS, 

SINGLE 

| Faweus Machine Co., Pittsburgh, Pa. 

| »ink-Belt Co., 300 W. Pershing Road, 
Chicago, Ill. 

SPIKES 

Sweet’s Steel Co., Williamsport, Pa. 

SPLICE BARS (Plain and 
Angle) 

| Sweet’s Steel Co., Williamsport, Pa. 

| SPLICE, CABLE 

| American Mine Door Co., Canton 


0. 
Ohio Brass Co., Mansfield, Ohio. 


March, 1927 
OPLICE, INSULATOR 
Mine Door Co., Canton, 


SPLICE, TROLLEY WIRE 
Electric Co., Schenectady, 


one Co., Mansfield, Ohic. 


SPLICERS, TROLLEY 
Amer. Mine Door Co., Canton, Ohio. 


SPROCKETS, COMPEN. 
SATING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


SPROCKETS, SILENT 
CHAIN 


A 
Link-Belt Coe., 30¢ W. Pershi 
Chicago, I 


Morse Chain Co., Ithaca, N.Y, 


SPROCKETS, SPRING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, lll. 

Morse Chain Co., Ithaca, N. Y, 


SPUR GEAR DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

Link-Belt Uo., 300 W. Pershing Road, 
Chicago, Ill. 


STACKS, SMOKE 
Hendrick Mfg. Co., Carbondale, Pa, 
STARTER CABLES 
John A. Roebling’s Sons Co., 
Trenton, New Jersey. 
STEAM HOSE COUPLINGS 
Knox Mfg. Co., 811-821 Cherry 8t., 
Philadelphia, Pa. 


STEEL CROSS TIES 
Sweet’s Steel Co., Williamsport, Ps. 


STEEL, HOLLOW & SOLID 
DRILL 

Ingersoll-Rand Co., 
New York City. 


STEEL PLATE CON. 
STRUCTION 
Hendrick Mfg. Co., Carbondale, Pa. 


STEEL, REINFORCING 

American Mine Door Co., Canton, 
Ohio. 

STEEL TIES AND REIN- 
FORCEMENTS 

West Virginia Rail Co 
Huntington, W. Va. 

STEPS, SAFETY 

Hendrick Mfg. Co., Carbondale, Pa. 


STOPERS, ROCK DRILL 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


STORAGE BATTERY 
LOCOMOTIVES 


Goo_man Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, 

— Iron Works, Wilkes-Barre, 
a. 


ll Broadway, 


STRAND 

American Steel & Wire Co., Chicage, 
Ill., and New York. 

John A. Roebling’s Sons Ce., 

| Trenton, New Jersey. 

SUCTION HOSE COUP- 
LINGS 

Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 

SURVEYOR’S SPADS 

Howells Mining Drill Co., 
outh, Pa. 

SWITCHBOARD WIRE 
AND CABLES 

American Steel & Wire Co., Chicage, 
Ill., and New York. 

John A. Roebling’s Sons Ce., 
Trenton, New Jersey. 


Plyan- 


SWITCHBOARDS., 
Allis-Chalmers Mfg. Co., 

kee, Wis. 
SWITCHES 
Sweet’s Steel Co., Williamsport, Ps. 
| SWITCHES (Disconnecting 


and Electric) 
| Genera} Electric Co., Schenectady, 


— 
— 

| 


Pa. 
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only 2 Hands 


You'll appreciate the O-B 
Bulldog trolley clamps. 
They eliminate one installa- 
tion operation. Save time 
and temper. 


Let us tell you of the re- 
markable record estab- 
lished by these clamps 
in the past 4 years. 


Ohio Brass Company 
Mansfield, O. 
Dominion Insulator & Mfg. Co. 
Limited 
Niagara Falls, Canada 
327M 


One Piece Point Frogs 
save replacements 


PATENTED 


It stands to reason that a frog built with the 
point forged from one piece of rail and reinforced 
with alloy steel electrically welded in place will 


give longer service than one having a two piece 
point with its tendency to looseness and rapid 
wear. Machine riveted, spike holes enclosed, 


point protected by alloy steel wearing surface. 
West Virginia equipment costs no more, lasts 
longer. 


Catalog and bulletins will tell you why. 
Free on request. 


The West Virginia Rail Co. 


Huntington, W. Va. 


mm PERFORATED 
METAL 
SCREENS 


for 
every 
purpose 
Elevator Bucket (plain or per- ‘Mitco” Interlocked Steel Grating 
forated) Light and Heavy Steel Plate 
Stacks and Tanks Construction 


aa) HENDRICK MFG. CO., Carbondale, Pa. 


New York Office 
= 30 Church St. 


Pittsburgh Office: 
954 Union Trust 3idg. 


Hazleton, Pa., Office: 
705 Markle Bank Bldg. 


Let a Rectangle Help 
Select The Filter 


TAKE. the base di- 
mensions of eve 

filter that is adaptey 
to your needs. 


Scale these dimen- 
sions off on your floor 
ans. 


You will find that for 
a given capacity, the 
American Filter uses 
only |-3 to 1-2 the floor 
space ofanyother filter 
American Continuous Filter Would you like a 
Ranges from single disc units bulletin about this 
for small mills to batteries of filter? 

six disc units for large mills. 


UNITED FILTERS CORPORATION 


Hazleton, Pennsylvania 


Automatic 
O Feeding 
Systems 
Include machines ‘for all conditions 
found at any mine. Send us your 
problems and let us show you - our 


method of economically handling your 
cars, 


The Mining Safety Device Co. 


Bowerston, Ohio 


RADIUM ORE i 


High and Low Grade Carnotite containing 
Uranium and Vanadium. 


O. BARLOW WILLMARTH 


Montrose, Colo., U.S.A. 


i 
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SWITCHES AND FROGS, 
TROLLEY 

American Mine Door Co., Canton, 
Ohio. 


Central Frog & Switch Co., Cincin- 
nati, Ohio. 


Ohio Brass Co., Mansfield, Ohio. 


TACKLE BLOCKS 


John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


TELEGRAPH AND TELE- 
PHONE WIRES AND 
CABLES 

American Steel & Wire Co., Chicago, 
Ill, and New York. 


John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


TELEPHONE CORDS 
American Steel & Wire Co., Chicago, 
Ill., and New York. 


John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


THIMBLES 


American Steel & Wire Co., Chicago, 
and New York. 


John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


THROTTLES, Rock Drill 


Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


TIES (Steel, Mine) 


Central Frog & Switch Co., Cincin- 
nati, Ohio. 


TILLER ROPE 


John A. Roebling’s Sons Co., 
Trenton, New Jersey. 


TIMBER PRESERVING 
EQUIPMENT 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


TIPPLES 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Roberts & Schaefer Co., 


TIPPLE EQUIPMENT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., 
Bldg., Chicago, Ill. 


TIRE WIRES 
John A. Roebling’s Sons Co., 
ton, New Jersey. 


TOOLS, Blacksmiths (for 
drill steel) 


Chicago, Ill. 


Wrigley 


Ingersoll-Rand Co., New York City. John A. Roebling’s Sons Co., 


TOOLS & SUPPLIES 


Keystone Churn Drill Co., Beaver 
Falls, Pa 

TORCHES, Brazing, Carbon 
Burning, Cutting, Lead 


Burning, Welding, Welding 
and Cutting 


Oxweld Acetylene Co., 
St., New York City. 


TRACK BOLTS 


Sweet’s Steel Co., Williamsport, Pa. 


TRACK EQUIPMENT 


30 E. 42nd 


Sweet’s Steel Co., Williamsport, Pa. 
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TRACK LAYOUTS (indus- 
trial) 


Sweet’s Steel Co., Williamsport, Pa. | 
| John A. Roebling’s Sons Co., 


TRACKS, 
RAIL, Ete 


| Central Frog & Switch Co., Cincin- | 
Ohio. 


nati, 
West Rail Co., Hunting- 
a 


ton, 
TRACK (Portable) 
Sweet’s Steel Co., Williamsport, Pa. 
TRACK (Portable, 


bled and Unassembled, 
Riveted or Bolted) 


| Central Frog & Switch Co., Cincin. 
Ohio. 


nati, 


| West Virginia Rail Co., Huntington, 
W. Va. 


Tren- | 


TRACK SUPPLIES 


Central Frog & Switch Co., Cincin- 
nati, Ohio. 


West Virginia Rail Co., Huntington, 
W. Va. 


TRAMWAYS, AERIAL 
oe Steel & Wire Co., Chicago, 


Leschen & Sons Rope Co., A., St. 
Louis, Mo. 


TRANSFORMERS 


Allis-Chalmers Mfg. Co., Milwau- 
kee, is. 


TRANSMISSION, SILENT 
CHAIN 


Link-Belt Co., 300 W. Pershing Rd 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


TREADS, SAFETY STAIR 
Hendrick Mfg. Co., Carbondale, Pa. 


TROLLEY FROGS 
Ohio Brass Co., Mansfield, Ohio. 


TROLLEY (Hangers and 
Clamps) 


General Electrie Co., Schenectady, 
N, Y. 
Ohio Brass Co., Mansfield, Ohio. 


TROLLEY MATERIAL, 
OVERHEAD 


Ohio Brass Co., Mansfield, Ohio. 


TROLLEY WHEELS AND 
HARPS 


Goodman Mfg. Co., Halsted St. and 


48th Chicago, IIl. 
Ohio Brass Co., Mansfield, Ohio. 


TROLLEY WIRE 
American Steel & Wire Co., Chicago, 
Ill., and New York. 


Tren- 
ton, New Jersey. 


TRUCKS, WELDER’S 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

TURBINE BLOWERS 


Robinson Ventilating Co., Zelienople, 
Pa. 


| TURBINES, HYDRAULIC 
| Allis-Chalmers Mfg. Co., 


Milwau- 
kee, Wis. 
TURBINES, STEAM 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


Milwau- 


Assem- | 


TURNBUCKLES 


American Steel & Wire Co., Chicago, 
Ill., and New York. 

Tren- 

ton, New Jersey. 


| TURNOUTS 


Sweet’s Steel Co., Williamsport, Pa. 


VALVES 
Ohio Brass Co., Mansfield, Ohio. 


VALVES, Back Pressure, 
Pressure Reducing 


Oxweld Acetylene Co., 30 E. 42nd 
St.. New York City. 


VALVES, Plug 


Knox Mfg. Co., 811-821 Cherry S8t., 
Philadelphia, Pa. 


VALVES, Quarter Turn 


| Knox Mfg. Co., 811-821 Cherry St., 


Philadelphia, Pa. 


VALVES, Quick Opening 
Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


VALVES, ROCK DRILL 
OILER 


Knox Mfg. Co., Philadelphia, Pa. 

VALVES, ROCK DRILL 
THROTTLE 

Knox Mfg. Co., Philadelphia, Pa. 


VALVES, Steam Throttle 


Knox Mfg. Co., 811-821 Cherry St., 
Philadelphia, Pa. 


VENTILATING EQUIP- 
MENT 


Robinson Ventilating Co., Zelienople, 
Pa. 


VISES, Riggers 


John A. Roebling’s Sons Co., Tren- | 


ton, New Jersey. 


WAGON LOADERS 
Conveyor Sales Co., ag 299 Broad- 
way, New York City, 


The Jeffrey Mfg. 
North 4th St., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


WASHERIES 


Allis-Chalmers Mfg. Co., Milwau- | 


kee, Wis. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, I 


Roberts & Schaefer Co., Chicago, Ill. | 


WEIGH BASKETS 
Roberts & Schaefer Co., Chicago, IIl. 


WELDING CARBONS (for 
Electric Arc and Gas Weld- 
ing Operations) 

National Carbon Co., Inc., Cleve- 


land, Ohio and San Francisco, 
Calif. 


WELDING and CUTTING | 


APPARATUS, Etc. (Oxy- 
Acetylene) 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


WELDING APPARATUS, 
ELECTRIC ARC 
Ohio Brass Co., Mansfield, Ohio. 


WELDING GAS 
Prest-O-Lite Co., Inc., 30 E. 
St., New York City. 


42nd 


March, 1927 


| WELDING SUPPLIES 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


WELDING WIRE, Electric 


American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
ton, New Jersey. 


Tren- 


WELDING WIRE, Gas 


American Steel & Wire Co., Chicago, 
Ill., and New York. 

John A. Roebling’s Sons Co., 
ton, New Jersey. 


Tren- 


WELL DRILLING 
MACHINERY 


Keystone Churn Drill Co., Beaver 
Falls, Pa. 


WELL DRILLIN 
CHINERY 


Mott Core Drilling Co., 
ton, W. Va. 


MA. 


Hunting- 


WELL DRILLS, for Water, 
Well and Gas 


| Keystone Churn Drill Co., Beaver 
Falis, Pa. 


WIRE AND CABLE 


| American Steel & Wire Co., Chi 
| cago and New York. 

| Roebling Sons, The John A., Tren- 
| tom, N. J. 


WIRE ROPE 
oo Steel & Wire Co., Chicago, 


Leschen & = Rope Co., A., St. 
St. Louis, Mo. 


WIRE ROPE, in Special and 
Standard Constructions for 
all purposes 


John A. Roebling’s Sons Co., 
ton, New Jersey. 


Tren- 


WIRE ROPE FITTINGS 


American Steel & Wire Co., Chi- 
cago and New York. 

Leschen & Sons Rope Co., A., &t. 
St. Louis, Mo. 


Compeng, 958-99 | 


WIRE ROPE SLINGS 
| American Steel & Wire Co., Chicago, 
Ill., and New York. 


| John A. Roebling’s Sons Co., Tren- 
ton, New Jersey. 


| WIRE ROPE TRAMWAYS 

American Steel & Wire Co., Chicago, 

& Sons Rope Co., A., St. 
Louis, Mo. 


WIRE, WELDING 


American Steel & Wire Co., Chicago, 
Ill., and New York. 


Oxweld Acetylene Co., 30 E. 42nd 
St.. New York City. 


WOOD BORING MACHINES, 
Pneumatic 
Ingersoll-Rand Co., New York City. 


WOOL GREASE 


Keystone Lubricating Co., Phila- 
delphia, Pa. 


WORM GEAR DRIVES 
Fawcus Machine Co., Pittsburgh, Pa. 


WRENCHES, ALLIGATOR 


John A. Roebling’s Sons Co., Tret 
ton, New Jersey. 


= 
| 
| 
| 
| 
| 
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ROCK DUSTING 


in the most thorough and efficient manner is rapidly ac- 


complished with MINE 


“cre Legrabon 
MACHINE 
due to its positive feed, large capacity, high velocity of discharge 
and the peculiar construction of the nozzle. ; 
Unvarying good performance in actual rock dusting practice for 
several months past has proven it a finished product and not 


an experiment. 
Our new bulletin gives the details. 


DIAMOND MACHINE COMPANY 
Monongahela, Pa. 
Selling Agents: Cooke-Wilson Electric Supply Comp — 
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Rogers “‘Go-Between”’ 
Feeder Suspension Unit 
| Easiest to Install 
| Cheapest --- Best 
| A great improve- 
ment 


Write for sample 


‘| DRAVO- 
DOYLE Co. 
300 Penn Avenue 


Pittsburgh, Pa. 


No shafts, no gear, mini- 
mum friction. Will crush 
with 1 h. p. as much as 10 


h. p. will crush with stamps. 


5-ton mill, % h. p., $225; 
10-ton mill, $475; 35-ton 
mill, $950. Up to 500 tons 
per day. 


ELLIS BALL-CHILI MILL 


ELLIS MILL COMPANY 


OFFICE: 147 PROSPECT AVENUE 
Show Room: 153 Stillman St. (near 3d and Bryant) 


SAN FRANCISCO, CALIF. 


| Produtts: 
> Use Fawcus Herring- * Splice Angle) 
bone Gear Drives for | | 
fans, conveyors, pick- | & 
ing tables, pumps and TRACK 
compressors. They (Portable) 
save 25% to 80% in | | 
maintenance and op- 
erating costs. Write for Catalog 
FAWCUS MACHINE CO. 
WILLIAMSPORT, PENNA. 


ir fifty years and more, Flory has specialized in building 
hoists to suit the particular requirements of the mines for 
vhich they are intended. That's why shut-downs for “hoist 
troubles” are practically unknown in mines where Flory 
Hoists pull the load. Consult a Flory representative about 
t next hoist. 


S. FLORY MFG. CO. 
BANGOR, PA. 


FLORY HOISTS 


Sales Agents in Principal Cities 


ii 


FOR THE MINE THAT NEEDS A “DIFFERENT” HOIST 


r 
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OFFICERS 
Hugh Shirkie, President 
E. L. Doheny, First Vice-President 
Wm. H. Lindsey, Second Vice-President 
ee E. Tally, Third Vice-President 
. Callbreath, Secretary 
DIVISION STAFF 
George H. Bailey, Counsel 
M. W. Kriegh, Tax Division 
Dr. Henry Mace Payne, Consulting Engineer 
E. H. Pullman, Publicity Department 
E. R. Coombes, Asst. to Secretary 
DIRECTORS 


Wells, San Francisco, Calif. 

Sidney J. Jennings, New York, N. Y. 

8. Pemberton Hutchinson, Philadelphia, Pa. 
ge B. Harrington, Chicago, Ill. 

Wm. H. Lindsey, Nashville, Tenn. 

J. G. Bradley, Dundon, W. Va. 

W. J. Loring, Los Angeles, Calif. 

H. W. Seaman, Chicago, III. 

E. L. Doheny, New York, N. Y. 

Hugh Shirkie, Terre Haute, Ind. 

3s Easton, Kellogg, Idaho. 

L. Cates, Salt Lake City, Utah. 

Robert B. Tally, Clarkdale, Ariz. 


EXECUTIVE COMMITTEE 
H. W. Seaman Hugh Shirki- 


George B. Harrington 


WESTERN DIVISION 


BOARD OF GOVERNORS 


Imer Pett, Salt Lake City, Chairman of the 


Division. 
A. G. Mackenzie, Salt Lake City, Secretary of the 


vision. 

Arizona—Robert E. Tally, United Verde Copper 
Co., Jerome, Ariz.; W. B. Gohring, 419 Heard 
Building, ‘Ariz. 

California—Robert I. Kerr, 519 California St., 
San Francieco,  oalit.: P. C. Knapp, Natomas 
Co. of Calif., San Francisco. 

Colorado—Jesse F. McDonald, Denver, Colo.; M 

B. Tomblin, 487 State Office Building, Denver, 


Colo. 

Idaho—A. P. Ramstedt, Wallace, Idaho; Ravenel 
— th, Idaho Mining Association, Wallace, 
Idaho. 

Montana—W. B. Daly, Anaconda Copper Mining 
Co., Butte, Mont. 

Nev ada—Henry M. Rives, Nevada Mine Opera- 
tors’ Assn., Reno, Nev.; C. B. Lakenan, Nevads 
Cons. Copper Mining Co., McGill, Nev. 

New a M. Sully, Chino Copper Co., 
Hurley, N. Mex.; Jos. Woodbury, New Mexico 
Sam: The American Mining Congress, Silver 

ity, N. 

Oregon—Robert M. Betts, Cornucopia Mining Co., 
Cornucopia, Oreg. 

South Dakota—B- Yates, 
Co., Lead, Dak. 

Utah—Imer Pett, Bingham Mines Co., Salt Lake 
City; A. G. Mackenzie, 212 Kearns Building, 
Salt Lake City, Utah. 

Washington—Raymond Guyer, 
Spokane, Wash. 


Homestake Mining 


Symons Building, 


SOUTHERN DIVISION 


BOARD OF GOVERNORS 

Cc. J. Griffith, Arkansas Central Power Co., Little 
Rock, Ark., Chairman of the Division. 

H. B. Flowers, New Orleans Public Service, Inc., 
New Orleans, La. 

Howard I. Young, American Zinc 
Tennessee, Mascot, Tenn. 

I. N. Day, Dawson Springs, Ky. 

W. H. Smith, Sec’y-Mgr., Chamber of Commerce, 
Laurel, Miss. 

J. L. Davidson, = Alabama Mining Institute. 
Birmingham, Ala. 

C. G. Memminger (Florida) Pres., 
phate Co., Asheville, N. C. 

J. M. Mallory, Industrial Agent, Central of Geor- 
gia Rwy., Savannah, Ga. 

E. L. Hertzog, Cherokee Mining Co., 


Ss. 
Dr. A. Greaves-Walker, 
Ceramics, Raleigh, N. C. 
Cc. W. Johnston, Manager, The Virginia Smelting 
Co., West Norfolk, Va. 

J. G. Bradley, Elk River Coal 
Dundon, W. Va. 

s. J. Ballinger, San Antonio Public Service Co., 
San Antonio, Tex. 

Prof. E. E. Tourtelotte, Pres., 
Wilburton, Okla. 


Company of 


Coronet Phos- 


Spartanburg, 


Dean, School of 


& Lumber Co., 


School of Mines, 


MANUFACTURERS DIVISION 
OFFICERS 


Honorary Chairmen 
N. S. Greensfelder, Hercules Powder Co., Wil- 


Del. 
Mansfield, Ohio. 


J. ©. Wilson, Ohio Brass cnt 
Chairm 
H. K. Porter, Hyatt Roller Bearing Co., Harri- 
son, N. J. 
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American Mining Congress 


OFFICERS AND COMMITTEES, 1927 


Vice-Chairmen 
. A. Buzby, Keystone Lubricating Co., Phila- 
delphia, Pa. 
C. L. Herbster, Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 
F. J. Maple, John A. Roebling’s Sons Co., Tren- 
ton, N. J. 
Members 
American Car & Foundry Co., 30 Church St., 
New York City. H. C. Wick. 
Atlas Powder Co., Wilmington, Del. G. S. Scott. 
Automatic Reclosing Circuit Breaker Co., Colum- 
bus, Ohio. C. M. Hickle. 


— Steel Co., Pittsburgh, Pa. R. L. Twit- 
che 
Central Frog & Switch Co., Cincinnati, Ohio 


E. R. Heitzmann. 


Cutler-Hammer Mfg. Co., Milwaukee, Wis. G. S. 
Crane. 

Dravo-Doyle Co., Dravo Bldg., Pittsburgh, Pa. 

ustin. 

E. I. du Pont de Nemours & Co., Inc., Wilming- 
ton, Del. E. F. Carley. 

Edison Storage Battery Co., Orange, N. J. G. E. 
Stringfellow. 

Electric Railway Equipment Co., Cincinnati, Ohio. 
A. L. Johnston. 


Enterprise Wheel & Car Corp., Bristol, Va.-Tenn., 
C. P. Daniel. 
General Electric Co., Schenectady, N. Y. L. W. 


Shugg. 
Hendrick Mfg. Co., Carbondale, Pa. 


B. G. Shol- 

ton. 

Hercules Powder Co., Wilmington, Del. N. S. 
Greensfelder. 

Hockensmith Wheel & Mine Car Co., Penn, Pa. 
. L. Herbster. 

Robt. Holmes & Bros., Inc., Danville, Ill. Grant 
Holmes, Pres. 

— Roller Bearing Co., Newark, N. J. H. K 
orter. 

Jeffrey Mfg. Co., Columbus, Ohio. Robt. Jeffrey. 

Keystone Consolidated Publishing Co. Ralph Uv. 


Becker, 10th Ave. at 36th St., New York City. 
Keystone Lubricating Co., Philadelphia, Pa. 


H. A. Buzby. 

Link-Belt Co., Chicago, Ill. Rex Martin. 

— Wire Co., St. Louis, Mo. 

er. 

Mancha Storage Battery Locomotive Co., St. Louis, 
Mo. Raymond Mancha. 

Mine Safety Appliances Co., Pittsburgh, Pa. J. 
T. Ryan. 

Myers-Whaley Co., Tenn. Wm. A. 
Whaley. 

Morse Chain Co., Ithaca, N. Y. C. L. Saunders. 

National Carbon Co., Inc., P. O. Box 400, Cleve- 
land, Ohio. E. A. Williford. 

Ohio Brass Co., Mansfield, Ohio. J. C. Wilson. 

Phillips Mine & Mill Supply Co., Pittsburgh, Pa. 
J. Milton Duff. 

Roberts & Schaefer Co., Wrigley Bldg., Chicago. 


Duncan 


Knoxville, 


Ill. Col. W. R. Roberts, Pres. 

John A. Roebling’s Sons Co., Trenton, N. J. 
F. J. Maple. 

Southern Wheel Co., St. Louis, Mo. F. C. Turner, 


Vice-Pres., 1308 Keystone Bldg., Pittsburgh, Pa. 


Streeter-Amet Weighing & Recording Co., Chi- 
cago, Ill. F. Reck. 
Timken Roller Bearing Co., Canton, Ohio. E. R 


Phillips. 
W. S. Tyler Co., Cleveland, Ohio. G. R. Delamater. 


Watt Car & eel Co., Barnesville, Ohio. H. H. 
Watt. 

Weir Kilby Corpn., Cincinnati, Ohio. J. K. Lans- 
downe. 

Westinghouse Electric & Mfg. Co., East Pitts- 


burgh, Pa. P. H. Grunnagle. 
TAX DIVISION 
GENERAL TAX COMMITTEE 
Paul Armitage, Chairman 
233 Broadway, New York, N. Y. 
Vice- Chairman 
15 William St., 


R. C. Allen, Hanna Building, Cleveland, “Ohio. 
A. Scott Thompson, Miami, Okla. 
New York, 


Gower, 20 Exchange Place, 

R. V. Norris, 520 Second National Bank Bldg., 
Wilkes-Barre, Pa. 

+. =. — 511 Newhouse Bldg., Salt Lake City, 

tah. 

A. P. Ramstedt, Wallace, Idaho. 

E. L. Doheny, 120 Broadway, New York City. 

T. O. McGrath, Bisbee, Ariz. 

Robt. N. Miller, Southern Bldg., Washington, D. C. 

H. B. Fernald, 50 Broad St., New York City. 

T. T. Brewster, Federal Res. Bank Bldg., 
Louis, Mo. 

Wm. N. Davis, Bartlesville, Okla. 


St. 


STANDARDIZATION DIVISION 
Metal and Coal Mining Branches 
COAL MINING BRANCH 
General Committee 


Colonel Warren R. Roberts (Chairman). Pres., 
_— & Schaefer Co., Wrigley Bldg., Chicago, 


A. B. Kiser, Supt. of Elec. Equipment, Pit 

Coal Co., Pittsburgh, Pa. — 

R. E. Krape, Gen. Mer., Timber Dept., 
& Pittsburgh Coal & Iron Co., Indiana, Pa. 

J. A. Malady, Master Mech. & Elec. Engr., Hill. 
man Coal & Coke Co., 2307 First Natl. Bank 
Bidg., Pittsburgh, Pa. 

James am, Genl. Supt. of Mines, St. 

1368 Ave., Chicago, 
r orman, ngr., Alleghen i 
Mining Co., Kittanning, Pa. — 

Dept., 


F. L. Stone, Industrial —. 
. Tr ales an ine Ventilatio 
Jeffrey Mig. Co., Columbus, Ohio. 
L. E. Young, Vice President, Pittsburgh Coal Co., 
Pittsburgh, Pa. 


Coal Mine Mechanization Investigation 


G. B. Southward, Engr. in charge, 841 
Bidg., Washington, D. C. 


Underground Transportation 
Fred Norman, Chairman 


MAIN COMMITTEE 
Fred Norman (Chairman), Chf. Engr., 
ran arks, Pres incoln Steel d 
Co., St. Louis, Mo. 
— —- Engr., Howard N. Eaven- 
son ssociates, 1302 Union T 
os. Bryan, Salesman, General Electric Co., § 
Smithfield St., Pittsburgh, Pa. ” 
Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 
A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 


Rochester 


Paul 


General 


Allegheny 


Works, N. Broad St., Philadelphia, 
W. J. Fene, Asst. Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4800 Forbes 


St., Pittsburgh, Pa. 
Robert J. Forester, Supt., Paradise Coal Co., Du 
Ill. 
J. B. Forrester, Chf. Engr., 
Co., Hiawatha, Utah. 
J. D. Martin, Genl. Supt. of Coal Mines, Virginia 
von, Coal & Coke Co., Payne Bldg., Roanoke, 


United States Fuel 


Charles M. Means, Cons. Engr., Charles M. M 
Co., 447 Oliver Bldg., Pittsburgh, Pa. — 

Arthur Neale, Ass’t Gen’! Mgr. of Mines, Pitts- 
gia Coal Co., 1018 Oliver Bldg., Pittsburgh, 


T. A. Parker, 407 Oiive St., St. Louis, Mo. 
Chas. H. Partington, Chief Engr., Cincinnati 
Frog & Switch Co., Cincinnati, Ohio. 

H. K. Porter, Car & Truck Dept., Hyatt Roller 
Bearing Co., Newark, N. J 
G Shapter, Commercial 
Dept., General Electric Co., 
E. A. Watters, Genl. Supt., 
Box 405, Leechburg, Pa. 
C. E. Watts, Mech. Engr., 
Mining Co., Windber, Pa. 


SUB-COMMITTEE NO. 1—COAL MINE CAR DBSIGN AND 
CONSTRUCTION 

Arthur Neale (Chairman), Ass’t. Genl. Mgr. of 
Mines, Pittsburgh Coal Co., 1018 Oliver Bldg., 
Pittsburgh, Pa. 

H. M. Estabrook, Standard Steel Car Co., Frick 
Bldg., Pittsburgh, Pa. 

C. L. Herbster, Vice-Pres., Hockensmith Wheel 
& Mine Car Co., Penn, Pa. 

R. L. Kingsland, Genl. Supt., Power & Mechanica! 
Dept., Consolidation Coal Co., Fairmont, W. Va. 

W. C. Sanders, Rwy. Equipment Engr., Timken 
Roller Bearing Co., Canton, Ohio. 

C. E. Watts, Mech. Engr., Berwind White Cvai 
Mining Co., Windber, Pa. 

Victor Willoughby, Gen. Mech. Engr., 
& Foundry Co., 165 Broadway, New York City. 

C. K. Witmer, Master Mechanic, Westmoreland 
Coal Co., Irwin, Pa. 


SECTIONAL COMMITTEB ON TYPES OF HAND BRAKSS 


R. H. Kudlich (Chairman), U. S. Bureau of Mines, 
Washington, D. C. 


Engr., Industrial 


Erie, Pa. 
Hick Coal Companies, 


Berwind White Coal 


Amer. Car 


Thos. G. Fear, Engr. of Transportation, Consol: 
idation Coal Co., Fairmont, W. Va. 
Wm. J. Hill, Senior Mine Inspector, Travelers 


Insurance Co., 1103 Commonwealth Bldg., Pitts- 
burgh, Pa. 
W. H. Robinson, Chf. Inspector, The Associated 
Companies, 207 Fulton Bldg., Pittsburgh, Pa 
SECTIONAL COMMITTEE ON MINE CAR WHBELS 

C. K. Witmer (Chairman), Master Mechanic, 

Westmoreland Coal Co., Irwin, Pa. 
W. E. Farrell, Pres., Easton Car and Construc- 
tion Co., Easton, Pa 
John M. Lewis, Chf. " Engr., Houston Coal and 
Coke Co., 1532 Union Trust Bldg., Cincinnati, 
Arthur Neale, Asst. Genl. Mgr. of Mines, Pitts- 
burgh Coal Co., 1018 Oliver Bidg., Pittsburgh, 


Pa. 

Cecil W. Smith, Chf. Engr., Illinois Coal Corpn.. 
1380 Old Colony Bldg., Chicago, Il. 

W. G. Srodes, Supt., Coal and Coke Dept., She 
nango Furnace Co., Ligonier, Pa. 
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THE PROBLEM OF FINDING A 
READY MARKET FOR COAL ISA 


CONSTANT SOURCE OF WORRY 


FOR SOME OPERATORS. DEPENDABLE 


IF YOUR COALS ARE OF 
Smokeless DEPENDABLE QUALITY WE CAN 
SOLVE YOUR PROBLEM. 


BUNKER COAL GENERAL COAL COMPANY EXPORT AND 


SUPPLIED AT COASTWISE 
PHILADELPHIA COAL 
BALTIMORE, MD. 
CHARLESTON, S. C. P LOADED AT 
HAMPTON ROADS. VA. BOSTON CHARLESTON CHARLOTTE CINCINNATI BALTIMORE. MD. 
JACKSONVILLE, FLA. DETROIT NEW YORK NORFOLK PITTSBURGH CHARLESTON, S. C. 
NEW YORK HAMPTON ROADS, VA. 
PHILADELPHIA NEW YORK 
SAVANNAH, GA, PHILADELPHIA 


Irvington Smelting and 


PROGRESS IN THE SOUTH Refining Works 


Buyers, Smelters and Refiners of 
Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 


The Second Annual Industrial 
Development Conference. to be 


held March 21-22, at the Hotel 
Tutwiler, in Birmingham, will IRVINGTON ‘ain NEW JERSEY 


have a program that will both 


Manufacturers of Copper Sulphate 


NEW YORK OFFICE—Charles Engelhard 
state and demonstrate in an un- 1 Hudson Terminal Building 30 Church Street 


usual and practical way the prog- 
ress being made in that part of the 


country. A program helpful to - SS 

the South and to those interested. Phelps Dodge Corporation 
99 JOHN STREET _ NEW YORK 


MEMBER COPPER & BRASS RESEARCH ASSOCIATION 


For further information see 


page 188 of this issue or write to | Copper 


THE AMERICAN MINING CONGRESS 


841 Munsey Bldg., Washington, D. C. Electrolytic Casting 


“C*#Q” “P. D. Co.” 
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OFFICERS AND COMMITTEES, 1927 (Continued) 


SUB-COMMITTEE NO, 2—MINE TRACKS AND SIGNALS 
Chas. H. Partington (Chairman), Chief Engineer, 
The Cincinnati Frog & Switch Co., Cincinnati, 


Ohio. 
C. A. Alden, Chief Engineer, Frog & Switch Dept., 
Bethlehem Steel Co., Steelton, Pa. 


Geo. Ashton, Pres., The Central Frog & Switch 
Co., Cincinnati, Ohio. 
Geo. M. Crawford, Crawford Machinery Co., 


Bessemer Bldg., Pittsburgh, Pa. 
A. A. Culp, Consulting Engineer, 
Bldg., Birmingham, Ala. 
T. H. Edelblute, Representative of the Cincinnati 
Frog & Switch Co., Wabash Bldg., Pittsburgh, 
Pa. 


Wm. F. Henke, Asst. Engr., 
& Switch Co., Cincinnati, Ohio. 
F. C. Hohn, Consulting Engineer, 
Appraisement Co., Scranton, Pa. 
Wm. G. Hulbert, Genl. Supt., Wm. Wharton, Jr., 

Company, Easton, Pa. 
Ireland, Jr.. M. A. Hanna Co., Cleveland, 


Brown-Marx 


the Cincinnati Frog 


Pennsylvania 


H. L. Koch, Mgr., Industrial Dept., 
Co., 2 Rector St., New York City. 

Fred Norman, Chief Engineer, Allegheny River 
Mining Co., Kittanning, Pa. 

W. Perdue, Chief Engineer, -Western 
Ramapo-Ajax Corporation, Chicago, 

S. F. Perry, Representative of the Cincinnati Frog 
& Switch Co., Pittsburgh, 

J. B. Strong, President, Ramapo-Ajax Corpora- 
tion, 30 Church St., New York City. 

J. R. Ulrich, Bethlehem Steel Co., Bethlehem, Pa. 

H. N. West, Chief Engineer, Weir-Kilby Corpora- 
tion, Norwood, Ohio. 

SUB-COMMITTEE NO. 3—MINE LOCOMOTIVES 

Graham Bright (Chairman), Cons. Engr., Howard 
N. Eavenson & Associates, 1302 Union Trust 
Bldg.. Pittsburgh, Pa. 

Bryan, Salesman, General 
Smithfield St., Pittsburgh, Pa. 

Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 
= Works, 500 N. Broad St., Philadelphia, 


Sweet’s Steel 


Plants, 


Electric Co., 535 


Ss. W. Farnham, Mng. Engr., 
S. Halsted St., 

J. Fene, Asst. Chi. Engr., Mine Safety Serv- 
ig Po S. Bureau of Mines, 4800 Forbes St., 
Pittsburgh, Pa. 
. H. Shapter, 
Dept., 


Goodman Mfg. Co., 
Chicago, lll. 


Commercial Engr., Industrial 


General] Electric Co., Erie, Pa. 


Mining and Loading Equipment 
L. E. Young, Chairman 
SUB-COMMITTEE NO. 1—LOADERS 
T. E. Jenkins (Chairman), Vice-Pres., West Ken- 
tucky Coal Co., Sturgis, Ky. 
Newell G. Alford, Cons. Engr., Howard N. Eaven- 
oo & Associates, Union Trust Bidg., Pittsburgh, 


a 

Frank E. Cash, United States Bureau of Mines, 
4800 Forbes St., Pittsburgh, Pa. 

Walter M. Dake, Joy Machine Co., Franklin, Pa. 

A. C. Green, Goodman Mfg. Co., Chicago, IIl. 

G. W. Hay. Genl. Mer., Consolidation Coal Co., 
Watson Bldg., Fairmont, W. Va. 

*. = Hicks, Union Pacific Coal Co., Rock Springs, 

yo. 

N. D. Levin, Jeffrey Mfg. Co., Columbus, Ohio. 

N. H. McClevey, Vice-Pres. & Genl. Megr., Pike 
County Coal Corpn., Petersburg, Ind. 

E. S. McKinlay, Pres., McKinlay Mng. & Loading 
Machine Co., Pt. Pleasant, W. Va. 

Alex Palmros, Link-Belt Co., Philadelphia, Pa. 


— A. Newdick, The Coloder Co., Columbus, 
io. 
W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 


E. Pittsburgh, 
Wm. Whaley, Genl. 
Knoxville, Tenn. 

SUB-COMMITIEE NO. 2—CONVEYORS 
A. P. Cameron (Chairman), Vice-Pres., 
moreland Coal Co., Irwin, Pa. 
. H. Adamson, Stephens-Adamson Mfg. 
Aurora, IIl. 
W. L. Affelder, Asst. 
Coke Co., 
Pa. 


Megr., Myers-Whaley Co., 


West- 
Co., 


Hillman Coal & 
Bank Bidg., Pittsburgh, 


to Pres., 
First Natl. 


J. A. Appleton, Ironton Engine Co., Ironton, Ohio. 


John S. Beltz, Mining Engineering Dept., Jeffrey 
Mfg. Co., Columbus, Ohio. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

T. W. Dawson, Chief Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 
os. G. Fear, Engr. of Transportation, Consol- 


idation Coal Co., Fairmont, W. Va. 
Chas. Gottschalk, Cons. Engr., Evansvilie, Ind. 
= A. Knox, Supt., Gunn- Quealy Co., Gunn, 


E. ba te Miller, Genl. Supt., Bertha-Consumers Co., 
Rachel, Va. 

Edw. B. Raiguel, Chf. Engr., Coal Service Corpn., 
First Natl. Bank Bldg., Huntington, W. Va. 

D. A. Stout, Chief Engineer of Mines, Fuel Dept., 
Colorado Fuel & Iron Co., Pueblo, Colo. 


W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh, Pa. 
B. A. Walter, Pres., Conveyor Sales Co., 299 


Broadway, New York City. 
J. D. Zook, Vice-Pres., Illinois Coal Corpn., 


Chi- 
cago, Ill. 


SUB-COMMITTEE NO. 3—METHODS OF MINING WITH 
MECHANICAL LOADING 
G. B. Southward (Chairman), Coal Service Cor- 
poration, Elkins, W. Va. 
A. R. Anderson, Jeffrey Mfg. Co., 


Ohio. 
D. J. Carroll, Cons. Engr., 
Bidg., Chicago, 


Columbus, 


626 Railway Exchange 


Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

Clarence R. Claghorn, Cons. Mng. Engr., 715 
Continental Bldg., Baltimore, Md. 

E. H. Coxe, Cons. Engr., Uniontown, Pa. 

S. W. Farnham, Goodman Mfg. Co., Chicago, Ill. 


E. H. Johnson, The Coloder Co., Columbus, Ohio. 

R. G. Lawry, Contracting Engr., Roberts & 
Schaefer Co., Chicago, Il. 

Rex Martin, Link-Belt Co., Chicago. TIl. 


H. F. McC ullough, Mechanization Engr., Consoli- 
ene Coal Co., Fairmont, W. Va. 
. S. McKinlay, Pres., McKinlay Mining & Load- 


_— Machine Co., Pt. Pleasant, W. Va 

Cecil W. Smith, Chief Engr., Illinois Coal Corpn., 
Chicago, Il. 

Walter Stevens, Supt., 
Glen Rogers, W. Va 

F. W. Whiteside, Chief Engineer, Victor-American 
Fuel Co., Denver, Colo. 

F. G. Wilcox, Pres., West End Coal Co., Mears 
Bldg., Scranton, Pa. 

R. Y. Williams, Chf. Engr., 
Co., Inc., Shenandoah, Pa. 


SUB-COMMITTEE NO. 4—CUTTING 


Raleigh-Wyoming Coal Co., 


Weston Dodson & 


MACHINES 


Carl Scholz (Chairman), Raleigh-Wyoming Coal 
Co., Charleston, W. Va. 

E. Bowers, Asst. Treas., Morgan-Gardner 
Elec. Co., Chicago, Ill. 

Walter Caiverley, Pres., W. R. Calverley, Inc., 
Clarion, Pa. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

J. M. Clark, Vice-Pres., Clark & Krebs, Inc., 


Charleston, W. Va. 

R. L. Cox, Jeffrey Mfe. Co., 
Wm. E. Hamilton, Megr., 
Co., Columbus, Ohio. 
A. W. Hesse, Chf. Mng. Engr., Buckeye Coal Co., 

Nemacolin, Pa. 
E. S. McKinlay, Pres., McKinlay Mining & Load- 
ing Machine Co., Pt. Pleasant, W. Va. 
. C. Mitchell, Mgr., Sullivan Machinery Co., 
Rwy. Exchange Bldg. St. Louis, Mo. 
Mine Drainage 
J. A. Malady, Chairman 


SUB-COMMITTEB NO. 1—PUMPS FOR DEVELOPMENT 
WORK 

L. W. Householder (Chairman), Chf. 
Rochester & Pittsburgh Coal & 
Indiana, Pa. 

E. F. Austin, Dravo-Doyle Co., Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll-Rand Co., 
610 Spruce St., Scranton, Pa. 

J. H. Edwards, Associate Editor, Coal Age, 2962 
Winters Rd., Huntington, W. Va. 

FP. J. pce Vice Pres., The Deming Co., 


Oh 

J. E. ;——" Dist. Mgr., Aldrich Pump Co., 1209 
Empire Bldg., Pittsburgh, Pa. 

G. E. Huttle, Mech. Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

Chas. H. Matthews, Genl. Engr. 
Section, Westinghouse Elec. 
Pittsburgh, Pa. 


Charleston, W. Va. 
Hamilton Engineering 


Engr., 
Iron Co., 


Salem, 


in Chg. Mining 
& Mfg. Co., E. 


H. J. Nelms, Genl. Supt., New Field By-Products 
Coal Co., North Bessemer, Pa. 

F. W. Smith, Hydroelectric Pump & Supply Co., 
Curry Bldg., Pittsburgh, Pa. 
SUB-COMMITTEE NO. 2—PERMANENT PUMPING 


STATIONS 
Parker Cott (Chairman), Salesman, Coal Mine 
Equipment Co., 2218 Farmers Bank Bldg., Pitts- 


burgh, Pa. 

Herbert Axford, Sales Engr., 
610 Spruce St., Scranton, Pa. 

Henry E. Cole, Vice Pres., Harris Pump & Sup- 
ply Co., 320 Second Ave., Pittsburgh, Pa. 

J. P. Heidenreich, Asst. Genl. Mgr., Scranton 
Pump Co., Scranton, Pa. 

W. L. Robison, Vice Pres., Youghiogheny & Ohio 
Coal Co., 1230 Hanna Bldg., Cleveland, Ohio. 

= Roth, Emmons Coal Mining Co., Altoona, 


a. 

Cecil W. Smith, Chf. Engr., Illinois Coal Corpn., 
1380 Old Colony Bldg., Chicago, III. 

M. Spillman, Works Engr., Worthington Pump 
Machinery a Harrison, N. J. 

D. Tracy, Supt., U. S. Bureau of Mines, 312 

Ceramics Bldg., Urbana, III. 


SUB-COMMITTEE NO. 3—NATURAL DRAINAGE 


Ingersoll-Rand Co., 


L. 


John Brunschwyler (Chairman), Div. Supt., 
Boomer Coal & Coke Co., Boomer, W. Va 
Oscar Cartlidge, Cons. Engr., 1593 Lee St., 


Charleston, W. Va. 
L. P. Crecelius, Engr., Cleveland & Western Coal 
Co., 1517 Union Trust Bldg., Cleveland, Ohio. 
7 Knight, 2207 Washington St., Charleston, 


. Va 
R. Y. Wert, Supt., 
Soddy, Tenn. 
SUB-COMMITTEE 


Durham Coal & Iron Co., 


NO. 4—UNWATERING ABANDONED 
WORKINGS 

Prof. John W. Hallock (Chairman), Head of 
Department of Industrial Engineering, Univer- 
sity of Pittsburgh, Pittsburgh, Pa. 


G. E. Huttle, Mech. Engr., H. C. Frick Coke Co, 
Scottdale, Pa. 
. A. Malady, Master Mech. & Elec. Engr., Bi. 
“man Coal & Coke Co., Phiteberghe Pa. 
O. M. Pruitt, Pres., Indiana Air Pump Qo, 
Indiana Pythian Bldg. Indianapolis, 
Chas. A. Straw, Cons. Mech. Engr., Hudson Coal 
Co., 434 Wyoming Ave., Scranton, Pa. 
. V. Woody, Mgr., Allis-Chalmers Mfg. Co., 
Wilkes-Barre, Pa. 


SUB-COMMITTEE NO. 
ACTION UPON 


M. L. Bettcher, Production Engr., 
‘o., Inc., Dayton, Ohio. 

J. R. Campbell, Hudson Coal Co., Scranton, Pa, 

Geo. Watkin Evans, Cons. Coal Mng. Engr., L. C. 
Smith Bldg., Seattle, Wash. 

Carl J. Fletcher, Vice Pres., Knox Coa] Mng. 

Co., Merchants Bank Bldg., Indianapolis, Ind. 

C. L. Harrod, Elec. Engr., Indiana Coal Oprs. 


5—MINE WATER AND ffs 
MINE DRAINAGE EQUIPMENT 


The Durtron 


Power Assn., 1509 Merchants Bank Bidg., 
Indianapolis, ind. 
Martin J. ide, Cons. Engr., Woodward Bldg. 


Birmingham, Ala. 
Frank G. Morris, Genl. Supt. of Mines, Republic 
Iron & Steel Co., Sayreton, Ala. 


L. D. Rover, Power & Construction Dept., Ford 
Motor Co., Detroit, Mich. 
H. Waddington, Sales Engr., Driver-Harris 


Co., Harrison, N. J 


Mine Ventilation 
C. H. Trik, Chairman 


SUB-COMMITTEE NO. 1—AIR SHAFTS AND AIR WAYS 
J. C. Gaskill (Chairman), Asst. Cons. Engr., 
Consolidation Coal Co., Fairmont, W. Va, 

C. H. Beidenmiller, Mer., Glogora Coal Co., 
First Natl. Bank Bldg.. Huntington, W. Va. 
J. H. Doughty, Mech. Engr., Lehigh & Wilkes 
_ Coal Co., 16 So. River St., Wilkes-Barre, 

Pa. 

Robert Wallace, Supt., Pocahontas Fuel OCo., Ine., 
Pocahontas, Va. 

Jos. J. Walsh, Secretary of Mines, Pennsylvania 
Dept. of Mines, Harrisburg, Pa. 


SUB-COMMITTEE NO. 2—MINE FAN INSTALLATION 


G. E. Lyman (Chairman), Genl. Supt, Madison 
Coal Corpn., Glen Carbon, Il. 

H. G. Conrad, Genl. Mgr., American Coal Mining 
Co., Bicknell, Ind. 

R. B. Fleming, Evansburg Coal Co., Colver, Pa. 

E. B. Wagner, Lehigh Valley Coal Co., Wilkes 
Barre, Pa. 


SUB-COMMITTEE NO. 3—BOOSTER FANS 


R. Dawson Hall (Chairman), Engineering Editor, 
oa Age, 10th Ave. at 86th St., New York 


Cit 
N. Eavenson, Pres., Howard N, Eaven- 
son & Associates, 1302 Union Trust Bldg. 
Pittsburgh, Pa. 


H. Moore, Genl. Mgr., C. A. Hughes & Oo, 
Portage, Pa. 

N. Zern, Editor, Mining Catalog, Keystone 
Cons. Publishing Co., 29 Lincoln Ave., Crafton, 


Pittsburgh, Pa. 
SUB-COMMITTEE NO. 4—MINE ATMOSPHERE 


Thomas Chester (Chairman), Cons. Engr., 118 
B. Copeland St., Pittsburgh, Pa. 

Martin J. Lide, Cons. Engr., Woodward Bldg. 
Birmingham, Ala. 

R. M. Perry, Genl. Supt., Moffat Coal Co., 504 
Gas & Elec. Bldg., Denver, Colo. 


Outside Coal Handling Equipment 
James Needham, Chairman 


Hubb Bell, Sales Chemist, C. P. Chemical & Drug 
Co., Inc., 114 Liberty St., New York City. 


J. W. Bischoff, Vice Pres. & Genl. Mgr., Wet 
Virginia Coal & Coke Co., Elkins, W. Va 
Duncan, _ Supt., W. G. Duncan Coal 


Co., Greenville, Ky. 
H. H. Elkins, Supt. of Mines, Valley Camp Coal 
wea St. Clairsville, Ohio. 
C. Henning, Secretary and Treasurer, A. La 
“— & Sons Rope Co., 5909 Kennerly Ave. St 


Louis, Mo 
uit Kendall, Chf. Engr., Stephens-Adamson 
Co., Aurora, 


Rudolf Kudlich, Asst. to Chf. Mech. Engr., U. 8. 
Bureau of Mines, Washington, D. C. 

John J. Moore, Dey & Maddock, 82d and Dennison 
Sts., Cleveland, Ohio. 

F. G. Morris, Genl. Supt. of Coal Mines, Repub- 
lic Iron & Steel Co., Sayreton, Ala. 

G. oo Morse, Genl. Supt., Republic Iron & Sted 

Oliver Bldg., Pittsburgh, Pa. 

Nash, Vice Pres. & Geni. Mer. of Sala, 

Oakdale Coal Co., Gas and Electric pute. Den- 


ver, Colo. 
H. D. Smith, Genl. Supt., American 
Mgr., E. E. White 
Stotesbury, W. Va. 
F. W. Whiteside, Chf. Engr., Victor-Amerieas 


Warren R. Pres., & Schaefer 

Chi 

rigley Bldg cago Coal Co. of 
ag County, McComas, W. Va. 

Cc. Asst. to Genl. 

C. Law Watkins, Vice Pres., Pennsylvania Coal 
& Coke Corpn., Cresson, 
Fuel Co., Ernest & Cranmer Bidg., Denver, 
Colo 
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OFFICERS AND COMMITTEES, 1927—(Concluded) 


Underground Power Transmission 
A. B. Kiser, Chairman 


W. A. Chandler, Elec. Engr., Hudson Coal Co., 
Scranton, Pa. 
Harvey Conrad, Gen]. Mgr., American Coal Mng. 


Co., Bicknell, Ind. 

L. C. llsley, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 
R. L. Kingsland, Genl. 
anical Dept., 

w. V 


Supt., Power and Mech- 
Consolidation Coal Co., Fairmont, 


. Va. 

Carl Lee, Elec. Engr., Peabody Coal Co., 1652 
McCormick Bidg., Chicago, 

Wm. Schott, Cons. Engr., Big Creek Coal Co., 
Chicago, IM. 

Henry M. Warren, Cons. Engr., Glen Alden Coal 
Co., 300 Jefferson Ave., Scranton, Pa. 


Power Equipment 
F. L. Stone, Chairman 


W. C. Adams, Allen & Garcia, Chicago, Ill. 

Graham Bright, Cons. Engr., Howard N. Eaven- 
son & Associates, 1302 Union Trust Bldg., 
Pittsburgh, Pa. 

. Green, Pacific Coast Coal Co., Seattle, 


ash. 
O. P. Hood, Chf. 4 Engr., U. S. Bureau of 
Mines, Washington, D. 

J. T. Jennings, Power Engr., Philadelphia & 
Reading Coal & Iron Co., Pottsville, Pa. 
R. L. Kingsland, Consolidation Coal Co., 

mont, W. Va. 

M. D. Kirk, Vesta Coal Co., 
Bidg., Pittsburgh, Pa. 
Chas. Legrand, Cons. Engr., 

uglas, Ariz. 
Martin J. Lide, 


Fair- 

Jones & Laughlin 

Phelps Dodge Corpn.. 

Cons. Woodward Bidg., 
Birmingham, Ala. 

J. A. Malady, Master Mech. & Elec. Engr., Hill- 


man Coal & Coke Co., 2307 First National Bank 
Bldg., Pittsburgh, Pa. 


Engr., 


A. J. Nicht, Jr., Engr., Hoisting Equipment, 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

W. C. Shunk, Stonega Coal & Coke Co., Big 
Stone Gap, Va. 

Geo. S. Thompson, Chf. Elec. & Master Mech., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

Cc. D. Woodward, Chf. Elec. Engr., Anaconda 


Copper Mining Co., 514 Hennessy Bldg., Butte, 
Mont. 


Mine Timbering 
R. E. Krape, Chairman 


SUB-COMMITTEE NO. 1—GENERAL MINE TIMBERING 
SIMPLIFICATION ON GRADES AND NAMES 


D. F. Holtman (Chairman), Asst. Director, 
National Committee on Wood Utilization, Dept. 
of Commerce, Washington, D. C. 

R. L. Adams, Chf. Engr., Old Ben Coal Corp., 
Christopher, Ill. 

R. W. Austin, Austin & Wood, North 3rd St., 
Clearfield, Pa. 


- R. Crowe, Jr., Pres., Crowe Coal Co., Dwight 
Bldg., Kansas City, Mo. 
L. Dyer, Engr., Alabama Fuel & Iron Co., 


Pioneer Bidg., Birmingham, Ala. 

6.4. Knox, Supt., Gunn-Quealy Coal Co., Gunn, 

yo. 

Ernest M. Merrill, Pres., Merrill-Ferguson En- 
gineering Co., 506 Kanawha Bank & Trust 
Bldg., Charleston, W. Va 

Davis Read, Chief Engr., 
Co., Sturgis, Ky. 

George S. Rice, Chf. Mng. Engr., U. S. Bureau 
of Mines, Washington, D. 

J. R. Sharp, care of C. F. Kurtz Co., Rock Island, 


"West Kentucky Coal 


Il. 
Geo. T. Stevens, Chf. Engr., Clinchfield Coal 
Corpn., Dante, Va. 


Frank A. Young, Chief Engr., St. > Rocky 
Mountain & Pacific Co., Raton, N. 


SUB-COMMITTEB NO. 2—PRESERVATION OF MINE 
TIMBERS 


Geo. M. Hunt (Chairman), 
Preservation Section, 
tory, Madison, Wis. 


In Charge of Wood 
Forest Products Labora- 


R. L. Adams, — Engr., Old Ben Coal Corp., 
Christopher, 

to Pres., Hillman Coal and 
Coke Co., 2306 First Natl. Bank Bldg., Pitts- 
burgh, Pa. 


R. W. Austin, 
Clearfield, Pa. 
M. E. Haworth, Chief Engr., 
— Co., First Natl. 


a. 
M. H. Sellers, Timber Agent, Chicago, Wilming- 
ton & Franklin Coal Co., Carbondale, III. 
D. A. Stout. Chief Engr. of Mines, Fuel Dept., 
Colorado Fuel & Iron Co., Pueblo, Colo. 


Austin & Wood, North 38rd St., 


Hillman Coal & 
Bank Bldg., Pittsburgh, 


SUB-COMMITTEE NO. 3—USE OF CONCRETE IN MINE 
TIMBERING 


Newell G. Alford (Chairman), 
N. Eavenson & Associates, 
Bldg.. Pittsburgh, Pa. 

R. L. Adams, Chief Engineer, Old Ben Coal Cor- 
poration, Christopher, II]. 

Jas. R. Barber, Asst. Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, New Mexico. 


Vice-Pres., 
1302 


Howard 
Union Trust 


D. W. Blaylock, Chief Engineer, Madison Coal 
Corporation, Glen Carbon, Ill 

Walter Buss, Chief Engineer, 
Coal Co., Vincennes, Ind. 

B. C. Collier, Pres., Cement-Gun Co., Inc., Allen- 


town, Pa. 
Guller, Chief Engr., Coal & 


Knox Consolidated 


n 
W. E. 
Coke Co., Edwardsville, Ill. 
Haas, Cons. 
Fairmont, West V 
Daniel Harrington, U. s. Bureau of Mines, Wash- 
ington, D. 

a. Hayden, Chief Engineer, Cosgrove-Meehan 
Coal Corp., Marion, Ill 

Fred J. Hogan, Mining Engineer, Spangler, Pa 

L. W. Householder, Chief Engineer, Rochester & 
Pittsburgh Coal & Iron Co., Indiana, Pa. 

W. R. Peck, Chief Engineer, Black Diamond Col- 
lieries Co., Coal Creek, Tenn. 

J. C. Quade, Chief Engineer, Saline County Coal 
Corp., Harrisburg, 

C. E. Swann, Chief Engr., Union Pacific Coal Co. 
Rock Springs, Wyo. 

F W. Whiteside, Chief Engineer, Victor-American 
Fuel Co., Denver, Colo. 

H. S. Wright, Engineer, Structural Bureau, Port- 
land Cement Ass’n, 33 West Grand Ave., Chi- 
cago, Ill. 


Donk Bros. 


Consolidation Coal 


SUB-COMMITTEE NO, 4—USE OF STRUCTURAL STEEL 
FOR MINE TIMBERING 


J. D. Snyder (Chairman), Div. 
dation Coal Co., Frostburg, Md. 
L. on Abbott, Chief Engineer, Consolidation Coal 
Jenkins, Ky. 
7 Adams, Chf. Engr., Old Ben Coal Corp., 
‘Christopher, Tl. 
D. W. Blaylock, wae. Engr., Madison Coal Corpn., 
Glen Carbon, Il. 
- M. Clark, Jr., —— Engr., E. E. White Coal 
Mt. Hope, W. Va. 
R. V. Clay, Wheeling & Lake Erie Coal Mining 
Co., Cleveland, Ohio. 
N. M. Hench, Carnegie Steel Co., Carnegie Build- 
ing, Pittsburgh, Pa. 
A. - Hesse, Chf. Coal Mng. Engr., 
town Sheet & Tube Co., Nemacolin, Pa. 
Robert A. Marble, Carnegie Steel Co., Carnegie 
Bidg., Pittsburgh, 
Mgr., Publicity 


Engr., Consoli- 


Youngs- 


Geo. A. Richardson, Technical 
Dept., Bethlehem Steel Co., Bethlehem, Pa. 

J. A. Saxe, Chief Engineer, Bethlehem Mines 
Corporation, Heilwood, Pa. 

Frank A. Young, Chief Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, N " 


SUB-COMMITTEE NO. 5—SALVAGE OF MINE TIMBER 


George T. Stevens (Chairman), Chf. Enegr., 
Clinchfield Coal Corpn., Dante, Va. 
R. L. Adams, Chf. Engr., Old Ben Coal Corp.. 


Christopher, 

Frank S_ Follansbee, Chief Mining Engineer, 
Woodward Iron Co., Woodward, Ala. 

H. F. McCullough, Engineer in charge of Mechan- 
ization of _ Conselidation Coal Co., Fair- 
mont, 


SUB-COMMITTEE NO. 6—REFORESTATION 


A. C. Silvius (Chairman), Forester, Philadelphia 
& Reading Coal and Iron Co., Pottsville, Pa. 
C. R. Anderson, Professor of Extension Forestry, 
The Pennsylvania State College, State College. 


a. 

M. H. Doolittle, Supt., 
bondale, Ohio. 

John W. Keller, 
Harrisburg, Pa. 

Edmund Secrest, State Forester, Wooster, Ohio. 

J. M. Sloan, Secretary-Treasurer, Anthracite 
Forest Protective Assn., 431 West Broad St.. 
Hazelton, Pa. 

Ralph A. Smith, Secretary-Treasurer, 
vania Forest 
Tyrone, Pa. 

R. D. Tonkin, ng Clearfield Bituminous Coal 


Carbondale Coal Co., Car- 


Chief, State Forest Extension, 


Pennsy!- 
Products Manufacturers Assn., 


_Corpn., Indiana, 
D. Tyler, Land Agent, Clinchfield Coal Cor- 
peration, Dante, Va 


METAL MINING BRANCH 
General Committee 


Charles A. Mitke (Chairman). 
614 W. Roosevelt St., Phoenix, Ariz. 

Frank Ayer, Mgr., Moctezuma Copper Co., Naco- 
zari, Sonora, Mexico. 

Wm. Coniber, Safety Inspector, Cleveland-Cliffs 

Phelps Dodge Corpn., 


Cons. Mng. Engr., 


Iron Co., Ishpeming, Mich 

Arthur Crowfoot, Mill Supt., 
Morenci, Ariz. 

William B. Daly, Genl. Mgr. of Mines, Anaconda 
Copper Mining Co., 504 Hennessy Bldg., Butte, 

ont. 

Lucien Eaton, Supt., 
land-Cliffs Iron Co., Ishpeming, Mich. 

H. C. Goodrich. Chf. Engr.. Utah Copper Co., 
Kearns Bldg., Salt Lake City, Utah. 

T. O. McGrath, Mgr., Shattuck-Denn Mng. Corp., 
Bisbee, Ariz. 

Dr. Frank H. Probert, Dean, College of Mining, 
University of California, Berkeley, Calif. 
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Ishpeming District, Cleve- 


Philip D. Wilson, American Meta! Co., 
Broadway, New York City. 


Mine Drainage 
Wm. H. Gallagher, Jr., Chairman 


H. T. Abrams, Dept., Mgr. of Air Lift Pumps and 
“Calyx” Drills, Ingersoll-Rand Co., 11 Broad- 


Pumping Engine Dept. 

Co., Milwaukee, Wis. 

. D. McClure, Chief Mech. Engr., Cleveland. 
Cliffs Iron Co., Ishpeming, Mich. 

Charles Mendelsohn, Master Mechanic, Old Domin- 
ion Company, Globe, Ariz. 

M. G. Meyers, Elec. Engr., Copper Range Com- 
pany, Painesdale, Mich. 

Ww - Tanner, Chief Engr., Anaconda Copper 
Mining Co., 514 Hennessy ’Bidg., Butte, 

C. D. Woodward, Chief Elec. Engr., Anaconda 
ag Mining Co., 514 Hennessy Bldg., Butte, 

ont. 


Drilling Machines and Drill Steel 
Frank Ayer, Chairman 


Allis-Chalmers Mfg. 


SUB-COMMITTEE NO. 1—DRILLING MACHINES 

B. F. Tillson - (Chairman), Asst. Supt., 
Jersey Zinc Co., Franklin, N. J. 

L. C. Bayles, Designing Engr., Rock Drill Dept., 
Ingersoll-Rand Co., Phillipsburg, N. J. 

Arthur B. Foote, Genl. Mgr., 
Co., Grass Valley, Calif. 

J. A. Fulton, Idaho-Maryland Mines Co., Grass 
Valley, Calif. 

Roy H. Marks, Efficiency Engr., United Verde 
Extension Mng. Co., Jerome, Ariz. 

R. T. Murrill, Efficiency Engr., St. Joseph Lead 
Co., Rivermines, Mo. 

R. A. Scott, Sales Mgr., Denver Rock Drill Mfg. 
Co., 39th and Williams St., Denver, Colo. 

Ww 


New 


North Star Mines 


C. Scott, Supt., Morenci Branch, Phelps 
Dodge Corpn., Metcalf, Ariz. 
George A. Shaw, Mine Supt., Talache Mines, 
Inc., Talache, Idaho. 
H. T. Walsh, Vice Pres., Sullivan Machinery Co., 
Peoples Gas Bldg., Chicago, Ill. 


SUB-COMMITTES NO. 2—DRILL STEEL 


Norman B. Braly, Genl. Mgr., North Butte Mng. 
Co., Butte, Mont. 

E. G. Deane, Mgr., Superior & Boston Copper Co., 
Copper Hill, Ariz. 

0. J. Egleston, Mgr., U. S. Smelting, Refining 
Mining Co., Kennett, 
S. Elayer, Cloudecrof t, N. 

E F. Hastings, Salesman, a Co. of 
Texas, Dominion Hotel, Globe, Ariz. 
Chas. S. Hurter, Tech. Representative, E. I. du 
Pont de Nemours & Co., Inc., 5104 Du Pont 

Bidg., Wilmington, Del, 
Charles B. Officer, Asst. to Pres., Sullivan 
Machinery Co., 122 So. Mich. Ave., Chicago, Ill. 
Henry S. Potter, Managing Director, Henry S. 
Potter, Ltd., 26 Cullinan Bldg., Jehennaditte, 


Ahmeek-Kearsarge_ Br., 
Chas. A. Smith, Asst. Genl. Mgr., Ray Consoli- 


dated Copper Co., Ray, Ariz. 
A. S. Uhler, Mgr., Rock Drill Sales, Ingersoll- 
Rand Co., 11 Broadway, New York City. 


M. van Siclen, 


Engr., In Charge of Mining 
U. 


. Bureau of Mines, Washington, 


Bruce C. Yates, Supt., 
Lead, South Dakota. 


SUB-COMMITTEE NO. 


Homestake Mining Co., 


3—METHODS OF SHARPENING 
DRILL STEEL 


W. R. Wade (Chairman), Cons. Engr., 1230 
Geary St., San Francisco, Calif. 

George H. Gilman, Pres., Gilman Mfg. Co., E. 
Boston, Mass 

Frank W. MeLean, United Verde Copper Co., 
Jerome, Ari 


W. H. Schacht, Genl. Megr., Copper Range Co., 
Painesdale, Mich. 
H. W. Seamon, Supt., Comstock Merger Mines, 


Inc., Virginia City, Nev. 
Underground Transportation 
William B. Daly, Chairman 


Thos. C. Baker, Genl. Mgr., The Comstock Mer- 
ger Mines Co., Virginia City, Nev. 

George H. Booth, Mech. Engr., Inspiration Cons 
Co., Inspiration, Ariz 

R. R. Boyd, 616 Foothill Rd., Beverly Hills, Cali- 
fornia (C. C. M. Oil Co.) 

D. S. Calland, Managing Director, Compania é 
Real del Monte de Pachuca, Pachuca, Hidalgo, 
Mexico. 


W. R. Crane, Supt., Southern Station, U._ 5S. 
Bureau of Mines, New Federal Bldg., Bir- 
mingham, Ala. 

W. Val DeCamp, Genl. Mine Supt., United Verde 


Copper Ca., Jerome, Ariz. 

Robert H. Dickson, Mgr., 
Inc., Jerome, Ariz. 

Stanly A. Easton, Mgr., Bunker Hill & Sullivan 
Mng. & Concentrating Ce., Kellogg, Idaho. 

H. T. Hamilton, Cons. Mng. Engr., 1408 
fornia Commercial Union Bldg., San Francisco, 
Calif. 

F. H. Hayes, Mine Supt., Copper Queen Branch, 
Phelps Dodge Corpn., Bisbee, Ariz. 

R. E. Howe, Genl. Supt., Cananea Cons. Copper 
Co., Cananea, Sonora, Mexico. 


Verde Central Mines, 
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OFFICERS AND COMMITTEES, 1927—(Continued) 


Cc. A. Lantz, Genl. Mgr., Compania de Santa 
Gertrudis, A., Apartado No. 1, Pachuca, 
Hidalgo, Mexico. 

E. M. Norris, Asst. Genl. Supt. of Mines, Ana- 
conda Copper Mining Co., Butte, Mont. 

Thomas K. Scott, Supt., Munro Iron Mining Co., 
Iron River, Mich. 


Fire-Fighting Equipment 
Wm. Conibear, Chairman 


SUB-COMMITTEE NO. 1—CONTROL OF VENTILATING 
EQUIPMENT DURING MINE FIRES 


Orr Woodburn (Chairman), Director, Globe- 
Miami District, Mine Rescue and First Aid 
Assn., Globe, Ariz. 

Guy J. Johnson, Field Representative, Homestake 
Mng. Co., Lead, S. Dak. 

H. J. SRahiliy, Asst. Genl. Supt., Original Stewart, 
Colorado Mines, Anaconda Copper Mining Co.. 
Butte, Mont. 

Albert Tallon, Safety Inspector, The Old 
Dominion Co., Globe, Ariz. 


SUB-COMMITTEE NO. 2—FIRE HOSE 


R. H. Seip (Chairman), New Jersey Zinc Co.. 
Franklin, J. 


W. Moon, Safety Inspector, Phelps Dodge 


“Corpn., Bisbee, Ariz. 


Excavating Equip t—E ive of 
Dredg: 


H. C. Goodrich, Chairman 
H. G. S. Anderson, Mng. and Met. Engr., Rolla, 


lo. 

H. C. Bellinger, Vice Pres., Chile Exploration 
Co., 25 Broadway, New York City. 

Michael Curley, Genl. Supt., New Cornelia Cop- 
per Co., Ajo, Ariz. 

H. T. Gracely, Adv. Mgr., Marion Steam Shovel 
Co., Marion, Ohio. 

C. B. Lakenan, Genl. Mgr., Nevada Cons. Copper 
Ce., MeGill, Nev. 

C. H. Matthews, Genl. Engineering Dept., West- 
inghouse, Elec. & Mfg. Co., E. Pittsburgh, Pa. 

Geo. Mieyr, Supt., Sacramento Hill, Copper 
Queen Branch, Phelps Dodge Corpn., Bisbee, 
Ariz. 

G. A. Murfey, Treas. and Chief Engr., The 
Browning Co., 16226 Waterloo Rd., Cleveland, 
Ohio. 

Henry B. Oatley, Vice Pres., Superheater Co., 17 
E. 42nd St., New York City. 

Thos. A. Snyder, Bucyrus Co., South Milwaukee. 


Robt. E. Tally, Genl. Mgr., United Verde Copper 
Co., Jerome, Ariz. 

J. C. Wheat, Development Engr., Industrial 
Works, Bay City, Mich. 

Charles S. Whitaker, Vice Pres., Winston Bros. 
Co., 801 Globe Bldg., Minneapolis, Minn. 


Mine Ventilation 
Chas. A. Mitke. Chairman (Temporary) 


Robt. N. Bell, Cons. Mng. Engr., Box 1339, Boise, 
Idaho. 


Walter C. Browning, Cons, Engr., 1215 Pacific 
Mutual Bidg., Los Angeles, Calif. 

0. K. Dyer, Mgr., Small Blower Dept., Buffalo 
Forge Co., 490 Broadway, Buffalo, N. Y. 

Daniel Harrington, 
ington, D. C. 

E. T. Lednum, Mer., E. I. du Pont de Nemours 
& Co., Inc., 406 Ideal Bldg., Denver, Colo. 

C. E. Legrand, Cons. Engr., Phelps Dodge Corpn., 
Douglas, Ariz. 

F. W. Maclennan, Genl. Mer., 
Miami, Arie. 

Don M. Rait, Supt. of Mines, Calumet and 
Arizona Mining Co., Warren, Ariz. 

A. S. Richardson, Ventilation Engr., Anaconda 
Copper Mining Co., Butte, Mont. 

Wm. A. Rowe, Chief Engr., American Blower Co. 
6004 Russell St., Detroit, Mich. 

A. C. Stoddard, Chief Mine Engr., 
Cons. Copper Co., Inspiration, Ariz. 

F. L. Stone, Industrial Engineering Dept., Gen- 
eral Electric Co., Schenectady, x. 
. B. Williams, Mgr., Mining Dept., B. F. Stur- 
‘tevant Co., Hyde Park, Boston, Mass. 


. S. Bureau of Mines, Wash- 


Miami Copper Co.. 


Inspiration 


Mechanical Loading Underground 
Lucien Eaton, Chairman 


SUB-COMMITTEE NO. 


1—LOADING MACHINES FOR 
TUNNELS, 


LARGE DRIFTS AND STOPES 


Douglas C. Corner (Chairman), St. Louis Power 
Shovel Co., 320 Chemical Bldg., St. Louis, Mo. 
Billington, Vice Pres. for Sales, The Thew 
‘Shovel Co:, Lorain, Ohio. 
H. Hensley, Mine Supt., 
iami, Ariz. 
H. DeWitt Smith. New York Trust Co., 100 
roadway, New York City. 
Gen]. Megr., Federal 
Smelting Co., Wailace, idaho. 


Genl. Megr., 
Knoxville. Tenn. 


Miami Copper Co., 


Myers-Whaley 


SUB-COMMITTEE NO. 2—LOADING MACHINES FOR 
SMALL DRIFTS AND FOR WORK ON SUB-LEVELS 


R. Jackson (Chairman), Supt., Cleveland- 
‘Cliffs Iron Co., Negaunee, Mich 
Cc. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 
H. H. Talboys, Mer., Shuveloder Dept., Nord- 
berg Mfg. Co., Milwaukee, Wis. 
Chas. E. Van Barneveld. Chatsworth, Calif. 


SUB-COMMITTEB NO. 3—SCRAPERS 


Lucien Eaton (Chairman), Supt., 


Ishpeming 
en Cleveland-Cliffs Iron Co., 


Ishpeming, 


ich. 
C. L. Kohlhaas, Denver Rock Drill Co., Duluth, 
inn. 
Ward Royce, Ingersoll-Rand Co., Duluth, Minn. 
E. E. Whiteley, Asst. Mgr., Calumet & Arizona 
Mining Co., Warren, Ariz. 


MINE TIMBERING 
Frank H. Probert, Chairman 


SUB-COMMITTEE NO. 1—PRESERVATION OF MINE 
TIMBERS 


Geo. M. Hunt (Chairman), In Charge of Section 
of Wood Preservation, Forest Products Labora- 
tory, Madison, Wis. 

Dr. H. C. Gardiner, in care of Anaconda Copper 
Mng. Co., Anaconda, Mont. 

J. H. Hensley, Miami Copper Co., Miami, Ariz. 

Gerald Sherman, Cons. Mng. Engr., Phelps Dodge 
Corpn., Douglas, Ariz. 

J. L. Hyde, Mine Timber Dept., Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 


SUB-COMMITTEE NO. 2—GUNITE AS A SUBSTITUTE FOX 
TIMBER, ITS PROPER APPLICATIONS AND ITS LIMI- 
TATIONS. 


E. M. Norris (Chairman), Asst. Genl. Supt. of 
Mines, Anaconda Copper Mining Co., Butte, 


Mont. 

B. C. Collier, Pres., Cement-Gun Co., Inc., Allen- 
town, Pa. 

R. R. Horner, Cons. Engr., U. S. Bureau of 
Mines, Clarksburg, W. Va. 


SUBCOMMITTEE NO, 3—DETERMINATION OF SIZB AND 
SHAPE OF DRIFTS AND DRIFT TIMBERS FOR VARIOUS 
PURPOSES WITH A VIEW TO REDUCING SAME TO 
CERTAIN STANDARD SIZES AND SHAPES 

Dr. F. W. Sperr (Chairman), Professor of Civil 
and Mining Engineering, Michigan College of 
Mines, 315 Florence St., Houghton, Mich. 

C. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 

Felix McDonald, Mines Supt., Inspiration Cons 
Copper Co., Inspiration, Ariz. 


SUB-COMMITTEE NO. 4—COOPERATION BETWEEN OPER- 
ATORS AND LUMBER DEALERS AND MANUFACTURERS 
WITH A VIEW TO ASCERTAINING WHETHER FURTHER 
STANDARDIZATION IN SIZES AND SHAPES OF LUM- 
BER UNDERGROUND WOULD RESULT IN A REDUCTION 
IN COST TO MINING COMPANIES 
Charles F. Willis (Chairman), Editor and Pub- 
lisher, Arizona Mining Journal, Phoenix, Ariz. 

W. S. Boyd, Genl. Mgr., Ray Cons. Copper Co., 
Ray, Ariz. 

T. Evans, Genl. Mgr., Cananea Cons. Copper Co., 
Cananea, Sonora, Mexico. 

D. F. Holtman, Asst. Director, National Com- 
mittee on Wood Utilization, Department of Com- 
merce. 

G. R. Jackson, Supt., Negaunee Mine, Cleveland- 
Cliffs Iron Co., Negaunee, Mich. 

W. G. McBride, Genl. Mgr., Old Dominion Co., 
Globe, Ariz. 


Mine Accounting 
T. O. McGrath, Chairman 


L. S. Cates, Vice Pres. and Genl. Megr., Utah 
Copper Co., Salt Lake City, Utah. 

J. C. Dick, Mng. Engr., 511 Newhouse Bldg., 
Salt Lake City, Utah. 

L. K. Diffenderfer, Secy. and Treas., Vanadium 
Corporation of America, 120 Broadway, New 
York City. 

H. B. Fernald, Loomis-Suffern & Fernald, 50 
Broad St., New York City. 

H. H. Miller, General Auditor, Hercules Mining 
Company, Wallace, Idaho. 

H. L. Norton, 27 Pearl St., Medford, Mass. 

Harry Vivian, Chief Engr Calumet & Hecla 
Cons. Copper Co., Calumet, Mi 

Milling and Smelting Practices and Equipment 

Arthur Crowfoot, Chairman 

SUB-COMMITTEE NO. 1—MILLING 

EQUIPMENT 


PRACTICES AND 


Arthur Crowfoot (Chairman), Mill Supt., Phelps 
Dodge Corpn., Morenci, Ariz. 

H. G. S. Anderson, Rolla, Mo. 

Herman C. Bellinger, Vice Pres. Chile 
tion Co.. 25 Broadway, New York City. 

Allan J. Clark, Supt. of Mills, Homestake Mining 
Co., Lead, S. Dak. 

G. R. Delamater, Fuel Engr.. W. S. Tyler Co.. 
Superior St., Cleveland, Ohio. 


Explora- 


W. M. Drury, Genl. Mgr., Mining Dept., Amer- 
ican Smelting and Refining Co., El Paso, Tex. 

Guy H. Ruggles, Mill Supt., Inspiration Cons. 
Copper Co., Inspiration, Ariz. 

Henry A. Tobelmann, Ohio Copper Co. of Utah, 
500 Clift Bldg., Salt Lake City, Utah. 

William Young Westervelt, Cons. Mng. Engr.. 
522 Fifth Ave., New York City. 


SUB-COMMITTEE NO. 2—SMELTING PRACTICES ANP 
EQUIPMENT 


J. Owen Ambler, Smelter Supt., Phelps Dodge 
Corpn., Clifton, Ariz. 

P. P. Butler, 116 East Second St., Tucson, Aris. 

Harry A. Clark, Genl. Mgr., Calumet & Arizona 

ng. Co., Warren, Ariz. 

Kuno Doerr, Genl. Mgr., Southwestern net. 
rn Smelting & Refining Co., El 

‘ex. 

Professor Carle R. Hayward, Associate Professor 
of Metallurgy, Mass. Institute of Technology, 
Cambridge, Mass. 

George W. Prince, Asst. Genl. Mgr., United 
Verde Extension Mining Co., Clemenceau, Ariz. 

Forest Rutherford, Cons., Metallurgical Engr., 50 
Broad St., New York City. 


Methods of Mine Sampling, Methods of Recording 
Underground Geological Data, and Methods of 
Estimation of Ore Reserves For Low Medium 
and High Grade Ore Bodies 


Philip D. Wilson, Chairman 


Guy Bjorge, Cons. Mng. Engr., 807 Balfour Bidg., 
San Francisco, if. 
E. L. Derby, Jr., Chief Geologist, Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 
~ J; Elsing, Mng. Engr. and Geologist, Warren, 
z. 


Dr. L. C. Graton, Professor of Geology, Harvard 
University, Cambridge, Mass. 

Julius Kruttschnitt, Jr., Mgr., Mining Dept. of 
the Southwest, American Smelting and Refining 
Co., Tucson, Ariz. 

F. A. Linforth, Asst. Chf. Geologist and Asst. 
Chf. Mng. Engr. ., Anaconda Copper Mining Co., 
526 Hennessy Bldg., Butte, Mont. 

Albert Mendelsohn, Underground Supt., Champion 
Copper Co., Painesdale, Mich. 

MacHenry Mosier, Mine Supt., ee Branch, 
Phelps Dodge Morenel, A: 

Louis E. Reber, Jr., ‘United Verde 
Copper Co., 

T. Skewes Saunders, Cons. Mng. Engr., Ave. Cinco 
de Mayo 10, Mexico, D. F. 

J. B. Tenney, Bisbee, 

Robert W. ay sunt. of Mines, Ray Cons. 
Copper Co., Ray, 


Joint Publicity Committee 
Representing Coal Mining Branch: 


Ralph C. Becker, Keystone Consolidated Publish- 
ing Co., care McGraw-Hill Publishing Co., 10th 
Ave. at 36th St., New York City. 

C. H. Trik, Sales and Mine Ventilation Engr., 
Jeffrey Mfg. Co., Columbus, Ohio. 

Representing Metal Mining Branch: 

T. 0. Megr., Shattuck-Denn Mng. Corpn.. 

is 


Charles F. Willis, Editor and Publisher, Arizona 
Mining Journal, Phoenix, Ariz. 


COMMITTEES 


COOPERATION 
AMERICAN MINING CONGRESS AND 
AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS 


A. M. C. 
A. pe Morrison, 30 E. 42nd St., New York 


J. E. <-n" Hill Bldg., New York City. 
W. R. Ingalls, 115 Broadway, New York City. 
J. R. Finlay, 170 Broadway, New York City. 


A. 1. M. & M. E. 

E. P. Mathewson, 42 Broadway, New York City. 

W. L. Saunders, 11 Broadway, New York City. 

Walter Douglas, 99 John St., New York City. 

Benjamin B. Thayer, 25 Broadway, New York 
City. 

Samuel Taylor, Second National Bank Bldg., 

Pittsburgh, Pa. 


ALASKAN AFFAIRS 
John A. Dave. U. S. Bureau ef Mines, Wash- 
ington, D. C. 
Falcon Joslin, 2203 L. C. Smith Bldg., Seattle. 
Wash. 
oe Thane, 408 Crocker Bldg., San Francisco, 
Cali 


MINING IN FOREIGN COUNTRIES 


J. E. Spurr, Chairman, Hill Bldg., New York City. 

Van H. Manning, 15 West 44th St., New York 
City. 

E. L. Doheny, 120 Broadway, New York City. 

W. J. Loring, Merchants National Bank Bldg.. 
Los Angeles, Calif. 

Matthew C. Fleming. New York Cit 

H. Foster Bain, 29 W. 39th St., ow York City. 
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ADVISORY COMMITTEE UNITED STATES 
BUREAU OF MINES AND GEO- 
LOGICAL SURVEY 

Bulkeley Wells, Chairman, San Francisco, Calif. 
Walter Douglas, New York City. 
Rembrandt Peale, New York City. 
H. Foster Bain, 29 W. 39th St., New York City. 
George Otis Smith, U. S. Geological Survey 
Washington, D. C. 
COOPERATION INTERNAL REVENUE 
DEPARTMENT 
J. F. Callbreath, American Mining Congress, 
Munsey Bidg., Washington, D. C. 
John T. Barnett, 1024 Lafayette St., Denver, Colo. 
Paul Armitage, 2174, 233 Broadway, New York 
City. 


L. C. Boyle, Kansas City, Mo. 
Rush C. Butler, Chicago, Ill. 


OPERATORS’ COOPERATING COMMITTEE 
J. G. Brapigsy, Chairman 
J. F. CALLBREATH, Secretary 
PETROLEUM 


E. L. Doheny, Mexican Petroleum Co., 120 Broad- 
way, New York City. 


George S. Davidson, Gulf Refining Co., Pittsburgh, 
Pa. 


A. L. Beaty, 
York City. 
H. F. Sinclair, Sinclair Oil Co., 45 Nassau St., 

New York City. 
Walter Teagle, Standard Oil Co. of N. J., New 
York City. 


Texas Co., 17 Battery Pl., New 


METALS 
Bulkeley Wells, Hobart Bldg., San Francisco, 
Calif., Gold. 
B. Richards, Leader-News Bldg., Cleveland, 


Ohio, Iron. 
Edgar Z. Wallower, Joplin, Mo., Zinc. 


March, 1927 


— Thayer, 25 Broadway, New York City, 


pper. 
COAL 
J. _G. Bradley, Elk River Coal & L 
undon, W. Va. 


T. H. Watkins, Pennsylvania Coal & Coke Corp 
. . Parker, Anthracite Bureau of Inf, 
Philadelphia, Pa. 
Albert Nason, Nason Coal Co., Chicago, Ml, 
Puterbaugh, McAlester Fuel Co., McAlester 


s. D. Warriner, Lehigh Coal & Navigati 
Philadelphia, Pa. 


COAL EXPORTS 


Geo. S. Rice, Bureau of Mines, Washington, D, ¢ 
John Woodward Bidg., Washington, 


Chas. A. Owen, Pres., Imperial Coal C 
17 Battery Pl., New York City. aati 

> O’Reilly, Irving National Bank, New York 
ity. 


+ 
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LINK-BELT 


Engineers 


first investigate then 
plan and build. This 
order of procedure is 
essential to success in 
underground mechan- 
ical equipment such as 


FACE CONVEYORS 


The knowledge of Link-Belt 
Engineers is at the disposal 
of every coal operator in 
the country. If you contem- 
plate such an installation 
ask for the engineering 
counsel of your nearest 
Link-Belt representative. 


3008 
LINK- COMPANY 
Leading manufacturers of Elevating, Conveying, an — Transmission Chains and Machinery. 
PHILADELPHIA, 2045 Hunting Park Av ‘CHICAGO, 300 W. Pe Road INDIANAPOLIS, 200 S. Belmont Ave. 
Pit 335 Fifth Wilk rre 826 2n Ba Bldg. 520 Boston Bldg. 
St. lee soveeees 3638 Oliv St. Hu ning a W. Va. . Rob Pr ichard Bldg. Birmingham, Ala.......7 720 Brown-Marx Bldg. 
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Curved Flight with malleable iron wearing shoes 
for single strand suspended flight conveyors. 


Straight Flight with malleable iron wearing shoes, for 
single strand suspended flight conveyors. 


UNK-BELT 
| (4983-8 


Undercut Gate for Run-of-Mine 
Coal. Bin-bottom Opening. 


Standard Rack and Pinion Discharge Gate 
for Single Strand Flight Conveyor. 
The gate slides in guides attached to the steel trough, and is 
operated by hand-wheel and pinion engaging with 
rack fastened to the gate bottom. 


* 

= 

% 


Coal Mining Machinery 


Butt-Joint Steel Trough is made to order, of such 
size, thickness and shape as may be required. 
Standard lengths of sections 8 feet. 
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Now is the Ti 
Your Plant 


genuine Link-Belt Coal Tipple 

and Washery equipment when mak- 
ing repairs to bring your plant up to more 
efficient working order. 


Service considered, Link-Belt equipment 
is the cheapest money can buy—because 
of its greater durability. 


Grease Lubricated Adjustable Eccentric with 
Strap Arranged for Rod with Key. 


Line-Beit Equipment 


Coal Tipples Vibrating Screeme 
Coal Washeries Face Conveyors 
Loading Booms Spiral Separators 
Picking Tables Electric Hoists 


Locomotive Cranes Crawler Cranes 


( 
Sig | 
if gil 
| | 
| | 
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lime To Repair 
quipment 


ipple | ur large stocks carried at important in- 
nak- dustrial centers throughout the country 
more assure promp delivery. 


Send for a copy of “Handling and Pre- 


ment paring Coal at the Mine.” Ask nearest Double Strand Roller Chain Conveyor 
with flights centr ung. 
office for Book No. 555. 


) 
Corrugated Centrally-Hung Flight for double strand 
conveyors. Suitable for rigid or hinged chain attach- 
ments. Embossed, as shown, to increase stiffness. tty I 
UNK-BELT 
14983-A-. 
“ 
Undercut Gate for Run-of-Mine 
Coal. Bin-side Opening. 
ric with Adjustable Throw Eccentric Strap and Rod 
ey. for Use with Reciprocating Feeders. 
1ipment for the Coal Mine: 
g Screens Car Dumps, Car Hanis Chains, Wheels, Buckets 
pveyors Silent Chain Drives 
‘ox Car rs Roller Chai 
Hoists Conveyors of every type , Portable ol One form of “Wabash” Type Discharge Gate. 
Cranes Screens : Retarding Conveyors This gate, by suitable modifications, can be employed 
with practically any type of push conveyor. 


49 


= . 
%i4 
| 
[LINK-BE 
| 6 
y| Coal Mining Machinery 
| 


THE MINING CONGRESS JOURNAL March, 1927 


The Link-Belt Tipple of the Clearfield Bituminous Coal Corporation, Dixonville Pennsylvania. 


Successful Competition in the 
Pennsylvania Market 


HE Clearfield Bituminous Coal Corporation, at their Barr mine, 
Dixonville, Pa., prepare Lower Freeport coal for the market, over a 
Link-Belt Tipple, the third which we have constructed for this company. 


An inclined apron conveyor withdraws the coal from the dump weigh hop- 
per and carries it to the shaker screens, which screen out lump, nut and 
slack sizes. The lump and nut sizes are cleaned on picking tables. 


Link-Belt Engineers study your market to insure the design of equipment 
which will most successfully meet selling competition. 


Our new Book, ‘‘Handling and Preparing Coal at the Mine,”’ will give you 
a comprehensive idea of how we have solved preparation problems, in 
practically every coal field in North America. 


Ask our nearest office for a copy of Book No. 555; its 72 pagés are crammed 
full of progressive ideas. 


2844 
LINK-BELT COMPANY 
Leading Manufacturers of Elevating, Conveying, and Power Transmission Chains and Machinery 
PHILADELPHIA, 2045 Hunting Park Ave. CHICAGO, 300 W. Pershing Road INDIANAPOLIS, 200 S. Belmont Ave. 
Pittsburgh - - - - - - - 335 Fifth Ave. Wilkes-Barre - 826 2nd National Bank Bldg. Denver . §20 Boston Bldg. 
St. Louis - - + = + = = 3638 Olive St. Huntington, W. Va. - Robson-Prichard Bldg. Birmingham, Ala. - 720. Brown-Marx Bidg. 
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FOURTH ANNUAL 
COAL CONVENTION 
AND EXPOSITION 


SIXTY 


men from seventeen 
states— headed by Mr. 
Ezra Van 
the Clarkson Coal Co., 
of Cleveland, Ohio 
make up the represen- 
tative Program Com- 
mittee that is working 
out the practical and 
important discussions 
briefly outlined in the 
next column. 


Horn, of 


Cincinnat 
May 


S41 MUNSEY BUILDING, 


Coal preparation—wet and 
dry methods—will occupy 
three sessions of the discus- 
sions, mechanical loading 
three sessions, develop- 
ments in mine safety and 
cutting and shooting 
one session. 


each 
sub- 
jects have been selected 
following a_ nation - wide 
poll of the industry. The 
meetings will be held in 
anew auditorium specially 


These 


constructed tor the purpose 
in the south wine of the 


Music Hall 


= 


16 


FORTY 


two additionals booths 
have been provided in 
the South Hall and 
already nearly ninety 
percent of all space 
has been contracted 
for by seventy-nine 
manufacturers. It will 
be a record-breaking 
exposition of coal 
mining equipment. 


Ohio 


SHINGTON, D. C. 
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Morse Silent Chain Drive from Motor to Swinging Hammer Crusher 


and Pulverizer. Driver, 699 R. P. M., 26-inch centers 


Defying the severity of service imposed by many 


machines and adverse atmospheric conditions, Morse Morse Engineers are 
Morse Eng 


Silent Chain Drives give day-in and day-out opera- | always available at: 


ATLANTA, GA...... ...702 Candler Bldg. 

Earl F. Scott & Co. 

BALTIMORE, MD...1002 Lexington Bldg. 
BIRMINGHAM, ALA., 

Moore Handley Hdwe. Co. 

BOSTON, MASS Milk St. 

BUFFALO, N. Y.....Ellicott Square Bidg. 
CHARLOTTE, N. C., 

— Commercial Bank Bldg. 

CHICAGO, .112 W. Adams St. 

CLEVEL “OHIO. 1421 Engineers Bldg. 


tion. Even the most adverse conditions do not affect 
Morse Drives. Truly, they give a high standard of 


reliability. 


One-tenth or 5,000 H. P., the same dependable 
results are obtained. The original efficiency of 
98.6‘. is maintained throughout the life of the chain. 
Many Morse Drives, in service 15 and 20 years, are 


still in use. 


DENVER, COL Ideal Bidg. 
7601 Central Ave. 
516 W. Main St. 
E. D. Morton Co. 
413 Third St. 
Strong-Scott Mfg. Co. 


DETROIT, MICH...... 
LOUISVILLE, KY........ 


MINNEAPOLIS, MINN... 


NEW ORLEANS, LA., 
Queen and Crescent Bldg., 334 Camp St 


A. M. Lockett & Co., Ltd. 
50 Church St. 


NEW YORK, N. Y.. ‘ 
OMAHA, NEB........727 W. O. W. Bldg 


H. " Braymer Equipt. Co. 


Dz. 
PHILADELPHIA, PA., 


803 Peoples Bank Bldg. 
Westinghouse Bidg. 
SAN FRANCISCO, CALIF., Monadnock Bldg. 


PITTSBURGH, PA.... 


Morse Transmission Engineers are always ready to 


Address the 


ST. LOUIS, MO., 
2137 Railway Exchange Bldg. 
TORONTO, 2 ONT., CAN..50 Front St., E. 
Strong-Scott Mfg. Co. 
WINNIPEG, MAN., CAN.. .Dufferin St. 
Strong-Scott Mfg. Co. 


help in solving your power problems. 


nearest office. 


OST-1505 


MORSE CHAIN Co., Ithaca, N. Y.,U.S. A. 
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